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Phenylalanine derivatives of formula (1) are described in which: Ar^ is an aromatic or heteroaromatic group; L^ is a linker atom 
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PHENYLALANINE DERIVATIVES AS ALPHA 4 INTEGRIN INHIBITORS 



This invention relates to a series of phenylalanine derivatives, to 
5 compositions containing them, to processes for their preparation, and to 
their use in medicine. 

Over the last few years it has become increasingly clear that the physical 
interaction of inflammatory leukocytes with each other and other cells of 
10 the body plays an important role in regulating immune and inflammatory 
responses [Springer, T A. Nature, 346. 425, (1990); Springer, T. A. Cell 
301, (1994)]. Many of these interactions are mediated by specific cell 
surface molecules collectively referred to as ceil adhesion molecules. 

15 The adhesion molecules have been sub-divided into different groups on 
the basis of their structure. One family of adhesion molecules which is 
believed to play a particularly important role in regulating immune and 
inflammatory responses is the integrin family. This family of cell surface 
glycoproteins has a typical non-covalently linked heterodimer structure. At 

20 least 14 different integrin alpha chains and 8 different integrin beta chains 
have been identified [Sonnenberg, A. Cunrent Topics in Microbiology and 
Immunology, 184 . 7, (1993)]. The members of the family are typically 
named according to their heterodimer composition although trivial 
nomenclature is widespread in this field. Thus the integrin termed a4pi 

25 consists of the integrin alpha 4 chain associated with the integrin beta 1 
Cham, but is also widely referred to as Very Late Antigen 4 or \/LA4. Not 
all of the potential pairings of integrin alpha and beta chains have yet been 
observed in nature and the integrin family has been subdivided into a 
number of subgroups based on the pairings that have been recognised 

30 [Sonnenberg, A itiidl 

The importance of cell adhesion molecules in human leukocyte function 
has been further highlighted by a genetic deficiency disease called 
Leukocyte Adhesion Deficiency (LAD) in which one of the families of 
35 leukocyte integrins is not expressed [Martin, S. D. et al J. Exp. Med. 164. 
855 (1986)]. Patients with this disease have a reduced ability to recruit 
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leukocytes to inflammatory sites and suffer recurrent infections w^ 




extreme cases may be fatal. 

The potential to modify adhesion molecule function in such a way as to 
5 beneficially modulate immune and inflammatory responses has been 

extensively investigated in animal models using specific monoclonal 

antibodies that block various functions of these molecules [e.g. Issekutz, T. 

B. J. Immunol. 3394. (1992); LI, Z. Am. J. Physiol:2S2, L723. (1992); 

Binns, R. M. et al J. Immunol. iSZ, 4094, (1996)]. A number of 
10 monoclonal antibodies which block adhesion molecule function are 

currently being investigated for their therapeutic potential in human 

disease. 

One particular integrin subgroup of interest involves the a4 chain which 
15 can pair with two different beta chains pi and p7 [Sonnenberg, A. ibid l 
The a4pi pairing occurs on many circulating leukocytes (for example 
lymphocytes, monocytes and eosinophils) although it is absent or only 
present at low levels on circulating neutrophils. a4p1 binds to an adhesion 
molecule (Vascular Cell Adhesion Molecule-1 also known as VCAM-1) 
20 frequently up-regulated on endothelial cells at sites of inflammation 
{Osborne, L. Cell, 62, 3, (1990);|. The molecule has also been shown to 
bind to at least three sites in the matrix molecule fibronectin [Humphries, 
M. J. et al . Ciba Foundation Symposium, 189 . 177, (1995)], Based on 
data obtained with monoclonal antibodies in animal models it is believed 
25 that the interaction between a4p1 and ligands on other cells and the 
extracellular matrix plays an important role in leukocyte migration and 
activation [Yednock, T. A. et al . Nature, 25£, 63, (1992); Podolsky, D. K. 
etaL J. Clin. Invest. S2, 373, (1993); Abraham, W. M. eLs/. J. Clin. Invest. 
3^.776,(1994)]. 

30 

The integrin generated by the pairing of a4 and p7 has been termed 
LPAM-1 [Holzmann, B and Weissman, I. EMBO J, g, 1735, (1989)] and 
like a4pi , binds to VCAM-I and fibronectin. In addition, a4p7 binds to an 
adhesion molecule believed to be involved in the homing of leukocytes to 
35 mucosal tissue termed MAdCAM-1 [Berlin, C. et ai Cell, Z4, 185, (1993)]. 
The interaction between a4p7 and MAdCAM-1 may also be important at 
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sites of inflammation outside of mucosal tissue Pf'ang, X-D. et a/ . PNAS, 
' 21,12604(1994)]. 

Regions of the peptide sequence recognised by a4pi and a437 when they 
5 bind to their ligands have been identified. a4p1 seems to recognise LDV, 

IDA or REDV peptide sequences in fibronectin and a QIDSP sequence in 

VCAM-I [Humphries, M. J. et ai ibid ] whilst a4p7 recognises a LDT 

sequence in MAdCAM-1 [Briskin. M. J. et aL J. Immunol. 156. 719. 

(1996)]. There have been several reports of inhibitors of these interactions 
10 being designed from modifications of these short peptide sequences 

[Cardarelli, P. M. sLal J. Biol. Chem. 2S2, 18668, (1994); Shroff, H. N. 

Bioorganic. Med. Chem. Lett. 2495. (1996); Vanderslice, P. J. Immunol. 

lig., 1710, (1997)]. It has also been reported that a short peptide 

sequence derived from the a4p1 binding site in fibronectin can inhibit a 
15 contact hypersensitivity reaction in a trinitrochlorobenzene sensitised 

mouse [Ferguson, T. A etal. PNAS fig, 8072, (1 991 )]. 

Since the alpha 4 subgroup of integrins are predominantly expressed on 
leukocytes their inhibition can be expected to be beneficial in a number of 
20 immune or inflammatory disease states. However, because of the 
ubiquitous distribution and wide range of functions performed by other 
members of the integrin family it is very important to be able to identify 
selective inhibitors of the alpha 4 subgroup. 

25 We have now found a group of compounds which are potent and selective 
inhibitors of a4 integrins. Members of the group are able to inhibit a 4 
integrins such as a4p1 and/or a4p7 at concentrations at which they 
generally have no or minimal inhibitory action on a integrins of other 
subgroups. The compounds are thus of use in medicine, for example in 

30 the prophylaxis and treatment of immune or inflammatory disorders as 
described hereinafter. 

Thus according to one aspect of the invention we provide a compound of 
formula (1) 

35 
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wherein 

Ar'' is an aromatic or heteroaromatic group; 
5 R1 , R2, r3 , r4 and R5 which may be the same or different is each an atom 
or group -L2(Alk3)tL3(R7)u in which L2 and L3 which may be the same or 
different is each a covalent bond or a linl<er atom or group, t is zero or the 
integer 1 , u is an. integer 1 , 2 or 3, Alk^ is an aliphatic or heteroaliphatic 
chain and r7 is a hydrogen or halogen atom or a group selected from 

10 all<yl, -OR 8 [where R8 is a hydrogen atom or an optionally substituted all<yl 
group], -SR8, -NR8r9 [where R8 is as just defined for R8 and may be the 
same or different], -NO2, -CN. -CO2R8, -SO3H, -S0R8, -SO2R8, -OCO2R8, 
-CONR8R9, -OCONR8R9, -CSNR8R9, -CORS. -0C0R8. -N(R8)C0R9, 
-N(R8)CSR9. -S02N(R8)(R9), .N(R8)S02R9. -N(R8)CON(R9)(R10), [where 

15 R^o is a hydrogen atom or an optionally substituted alkyi group] 
-N(R8)CSN(R9)(R10) or -N(R8)SO2N(R9)(Rl0); 
Alk"! is an optionally substituted aliphatic or heteroaliphatic chain; 

is a covalent bond or a linker atom or group; 
Alk2 is a straight or branched alkylene chain; 

20 m is zero or an integer 1; 

R6 is a hydrogen atom or a methyl group; 
r is zero or the integer 1 ; 

R is a carboxylic acid (-CO 2H) or a derivative thereof. 
R8 is a hydrogen atom or a methyl group; 
25 g is zero or the integer 1 ; 

Ar2 is an optionally substituted aromatic or heteroaromatic group; 
and the salts, solvates, hydrates and N-oxides thereof. 

It will be appreciated that compounds of fonnula (1 ) may have one or more 
30 chiral centres, and exist as enantiomers or diastereomers. The invention is 
to be understood to extend to all such enantiomers, diastereomers and 
mixtures thereof, including racemates. Formula (1 ) and the formula 
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hereinafter are intended to represent all individual isomers and mixtures 
, thereof, unless stated or shown otherwise. 

In the compounds of formula (1 ), derivatives of the carboxyiic acid group R 
5 include carboxyiic acid esters and amides. Particular esters and amides 
include -C02Alk^ and -CONR8R9 groups as described herein. 

In general, the substituents Ri, R2 and R3 in compounds of the invention 
may be positioned on any available carbon atom, or, when present, 
10 nitrogen atom in the aromatic or heteroaromatic group represented by Ar^ , 

When Alk^ is present in compounds of formula (1) as an optionally 
substituted aliphatic chain it may be an optionally substituted Ci-io 
aliphatic chain. Particular examples include optionally substituted straight 
15 or branched chain Ci-e alkyi, C2-6 alkenyl, or C2-6 alkynyl chains. 

Heteroaliphatic chains represented by Alk'* include the aliphatic chains just 
described but with each chain additionally containing one, two, three or 
four heteroatoms or heteroatom-containing groups. Particular 
20 heteroatoms or groups include atoms or groups where L"^ is as defined 
above for L"" when L'' is a linker atom or group. Each L"^ atom or group 
may interrupt the aliphatic chain, or may be positioned at its terminal 
carbon atom to connect the chain to an adjoining atom or group. 

25 Particular examples of aliphatic chains represented by Alk'' include 
optionally substituted -CH2-, "CH2CH2-, -CH(CH3)-. -C(CH3)2- 
-(CH2)2CH2-. -CH(CH3)CH2-, -(CH2)3CH2-. -CH(CH3 )CH2CH2", 
-CH2CH(CH3)CH2-, -e(CH3)2CH2-. -(CH2)4CH2-, -(CH2)5CH2- -CHCH^ 
-CHCHCH2-, -CH2CHCH-, -CHCHCH2CH2-, -CH2CHCHCH2- 

30 -(CH2)2CHCH-, -CC-, -CCCH2-. -CH2CC-, "CCCH2CH2-, -CH2CCCH2", or 
-(CH2)2CC- chains. Where appropriate each of said chains may be 
optionally interrupted by one or two atoms and/or groups to form an 
optionally substituted heteroaliphatic chain. Particular examples include 
optionally substituted -L4CH2-. -CH2L4CH2-, -L4(CH2)2- -CH2L4{CH2)2-, 

35 . (CH2)2L4CH2- -L4(CH2)3- and -(CH2)2L4(CH2)2- chains The optional 
substituents which may be present on aliphatic or heteroaliphatic chains 
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represented by Alki include one, two, three or more substituents where 
each substituent may be the same or different and is selected from 
halogen atoms, e.g. fluorine, chlorine, bromine or iodine atoms, or Ci- 
ealkoxy, e.g. methoxy or ethoxy, thiol, Ci-ealkylthio e.g. methylthio or 
5 ethylthio, amino or substituted amino groups. Substituted amino groups 
include -NHR''2 and -N(R'*2)2 groups where jg an optionally 
substituted straight or branched alky! group as defined below for R'' . 
Where two Rl2 groups are present these may be the same or different. 
Particular examples of substituted chains represented by Alk^ include 
10 those specific chains just described substituted by one, two, or three 
halogen atoms such as fluorine atoms, for example chains of the type 
-CH(CF3)-, •C(CF3)2" -CH2CH{CF3K -CH2C(CF3)2-. -CH(CF3)- and 

-C(CF3)2CH2. 

15 Alk2 in the compounds of the invention may be for example a straight or 
branched Ci-3alkylene chain. Particular examples include -CH2 - 
-CH(CH3)-and^CH2)2-. 

When in the compounds of fonnula (1) U , L2 and/or is present as a 
20 linker atom or group it may be any divalent linking atom or group. 
Particular examples include -O- or -S- atoms or -C(0}- -0(0)0-, -00(0)-, 
-C(S)-, -S(0)-, "S(0)2- -N(R11)- [where Rl'* is a hydrogen atom or ah 
optionally substituted alkyi group], -C0N(R''1K -0C(0)N(R^1 
-CSN(R11)-, -N(R11)C0-, -N{R11)C(0)0-, -N{R11)CS-, "S(0)2N(R^1K 
25 -N(R11)S(0)2- -N(R11)C0N{R11)-, -N(R11)CSN(R11K or 

-N(R1'')S02N(R'*1)- groups. Where the linker group contains two R11 . 
substituents, these may be the same or different. 

When R7, R8, r9, r10 and/or R11 in the compounds of formula (1) is an 
30 alkyI group it may be a straight or branched Ci.ealkyI group, e.g. a Ci- 
salkyl group such as a methyl or ethyl group. Optional substituents which 
may be present on such groups include for example one. two or three 
substituents which may be the same or different selected from halogen 
atoms, for example fluorine, chlorine, bromine or iodine atoms, or hydroxy 
35 or C i-6alkoxy e.g. methoxy or ethoxy groups. 
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When Alk3 is present In the compounds of formula (1) as an aliphatic or 
' heteroaliphatic chain it may be for example any of the above-mentioned 
Ci-ioaliphatic or heteroaliphatic chains described for Alk'< . 

5 Halogen atoms represented by in compounds of the invention include 
fluorine, chlorine, bromine, or iodine atoms. 

Examples of th substltuents represented by Rl, R2, r3_ r4 and R^ in 
compounds of formula (1) include atoms or groups -L2Alk3L3R7, 
10 -L2Alk3R7, -L2r7, -Alk3R7 and -R7 wherein L2, Aik^, and R7 are as 
defined above. Particular examples of such substltuents include 
-L2CH2L3R7. -L2CH{CH3)L3r7, -L2CH(CH2)2L3r7, -L2CH2R7, 
-L2CH(CH3)R7 -L2(CH2)2R7. -CH2R7, -CH(CH3)R7 and -(CH2)2R7 
groups. 

15 

Thus each of R"" , R2, r3, r4 and R^ in compounds of the invention may be 
for example a hydrogen atom, a halogen atom, e.g. a fluorine, chlorine, 
bromine or iodine atom, or a Ci-ealkyI, e.g. methyl, ethyl, n-propyl, i-propyl, 
n-butyl or t-butyl, Ci-ealkylamino, e.g. methylamino or ethylamino, Ci. 

20 ehydroxyalkyi, e.g. hydroxymethyl or hydroxyethyl, carboxyCi-ealkyi, e.g. 
carboxyethyl, Ci-ealkylthio e.g. methylthio or ethylthio, carboxyCi. 
ealkylthio, e.g. carboxymethylthio, 2-carboxyethylthio or 3-carboxy- 
propylthio, Ci-ealkoxy, e.g. methoxy or ethoxy, C6.i2arylCi.6alkyloxy e.g. 
benzyloxy, hydroxyCi-ealkoxy, e.g. 2-hydroxyethoxy, haloCi-ealkyl, e.g. 

25 trifluoromethyl, haloCi^alkoxy, e.g. trifluoromethoxy, Ci^alkylamino, e.g. 
methylamino or ethylamino, amino (-NH2), aminoCi-ealkyl, e.g. 
aminomethyl or aminoethyl, Ci-edlalkylamino, e.g. dimethylamino or 
diethylamino, Ci-ealkylaminoCi-ealkyl, e.g. ethylaminoethyl, Ci. 
edialkylaminoCi-ealkyl, e.g. diethylaminoethyl, aminoCi-ealkoxy, e.g. 

30 aminoethoxy, Ci-6alkylaminoCi-6alkoxy, e.g. methylaminoethoxy, Ci-e 
dialkylaminoCi-ealkoxy, e.g. dimethylaminoethoxy, diethylaminoethoxy, 
diisopropylaminoethoxy, or dimethylaminopropoxy, nitro, cyano, amidino, 
hydroxyl (-0H), formyl IHC(O)-], carboxyl (-CO2H), -C02Alk5 (where Alk^ 
is as defined below], Ci^ alkanoyi e.g. acetyl, thiol (-SH), thioCi^alkyl, 

35 e.g. thiomethyl or thioethyl, thloCi-6alkylC6.i2aryl e.g. thiobenzyl, 
sulphonyl (-SO3H), Ci.ealkylsulphinyl e.g. methylsulphinyl. Ci^ 
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alkylsulphonyl, e.g. methylsulphonyl, aminosulphonyl (-SOzNhfej, Ci-e 
alkylaminosulphonyl, e.g. methylaminosulphonyl or ethylaminosulphonyl, 
Ci-edialkylaminosulphonyl, e.g. dimethylaminosulphonyl or diethylamino- 
sulphonyl, phenylaminosulphonyl, carboxamido (-CONH2), Ci-e 
5 alkylaminocarbonyl, e.g. methylaminocarbonyl or ethylaminocarbonyl, Ci. 
edialkylaminocarbonyl, e.g. dimethylaminocarbonyl or diethylamino- 
carbonyl, aminoCi-ealkylaminocarbonyl, e.g. aminoethylaminocarbonyl, 
Ci-edialkylaminoCi-ealkylaminocarbonyl, e.g. diethylaminoethylamino- 
carbonyl, aminocarbonylamino, Ci-ealkylaminocarbonylamino, e.g. 

10 methylaminocarbonylamino or ethylaminocarbonylamino, Ci-edialkyl- 
aminocarbonyiamino, e.g. dim ethylaminocarbonylamino or diethylamino- 
carbonyiamino, Ci.6alkylaminocabonylCi.6alkylamino, e.g. methylamino- 
carbonylmethylamino, aminothiocarbonylamino, Ci-ealkyiamlnothio- 
carbonylamino, e.g. methylaminothiocarbonylamino or ethylaminothio- 

15 carbonylamino, Ci-edlalkylaminothiocarbonylamino, e.g. dimethyl- 
aminothiocarbonylamino or diethylaminothiocarbonylamino, Ci-ealkyl- 
aminothiocarbonylCi-ealkylamino, e.g. ethylaminothiocarbonylmethyl- 
amino, Ci-ealkyisulphonylamino, e.g. methylsulphonylamino or 
ethylsulphonylamino, Ci-edialkylsulphonylamino, e.g. dlmethylsulphonyl- 

20 amino or diethylsulphonylamino, aminosulphonylamino (-NHSO2NH2), Ci . 
ealkylaminosuiphonylamino, e.g. methylaminosulphonylamino or ethyl- 
aminosulphonylamino, Ci-edialkylaminosulphonylamino, e.g. dimethyl- 
aminosulphonylamlno or diethyiaminosulphonylamino, Ci-ealkanoylamino, 
e.g. acetylamino, aminoCi-ealkanoylamino e.g. aminoacetylamino, C1.6 

25 dialkylaminoCi-ealkanoylamino, e.g. dimethylaminoacetylamino, Ci-e 
alkanoylaminoCi-ealkyl, e.g. acetylaminomethyl, Ci-6alkanoylaminoCi.6 
alkylamino, e.g. acetamidoethylamino, Ci-ealkoxycarbonylamino, e.g. 
methoxycarbonylamino, ethoxycarbonylamino or t-butoxycarbonylamino 
group. 

30 

Aromatic groups represented by the group Ari and/or Ar2 in compounds of 
the invention include for example monocyclic or bicyclic fused ring C6.12 
aromatic groups, such as phenyl, 1- or 2-naphthyl, 1- or 2- 
tetrahydronaphthyl, indanyl or indenyl groups. Aromatic groups 
35 represented by the group Ar2 may be optionally substituted by one, two, 
three or more R "l^ atoms or groups as defined below. 
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' Heteroaromatic groups represented by the group Ar^ and/or Ar2 in the 
compounds of formula (1) include for example C1-9 heteroaromatic groups 
containing for example one, two, three or four heteroatoms selected from 

5 oxygen, sulphur or nitrogen atoms. In general, the heteroaromatic groups 
may be for example monocyclic or bicyclic fused ring heteroaromatic 
groups. Monocyclic heteroaromatic groups include for example five- or 
six-membered heteroaromatic groups containing one. two, three or four 
heteroatoms selected from oxygen, sulphur or nitrogen atoms. Bicyclic 

10 heteroaromatic groups include for example eight- to thirteen-membered 
fused-ring heteroaromatic groups containing one. two or more 
heteroatoms selected from oxygen, sulphur or nitrogen atoms. 

Particular examples of heteroaromatic groups of these types include 
15 pyrrolyl, furyl, thienyl, imidazolyl, N-Ci-ealkylimidazolyl, oxazolyl, 
isoxazolyl, thiazolyl, isothiazoiyi, pyrazolyl, 1,2,3-triazolyl, 1,2.44riazolyl, 

1.2.3- oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazoIyl. 1,3,4-oxadiazolyl. 

1 .3.4- thiadiazole, pyridyl. pyrimidinyl, pyridazinyl, pyrazinyl, 1,3,5-triazinyl, 
1,2,4-triazinyl, 1,2,3-triazinyl, benzofuryl, [2.3-dihydro]benzofuryl. 

20 benzothienyl, benzotriazolyl, indolyl, isoindolyl, benzimidazolyl, 
imidazo[1,2-a]pyridyl, benzothiazolyl, benzoxazolyl, benzopyranyl, [3,4- 
dihydro]benzopyranyl, quinazolinyl, qunoxalinyl, naphthyridinyl, pyrido[3,4- 
b]pyridyl, pyridoI3,2-b]pyridyl, pyrido[4,3-b]-pyridyl, quinolinyl, isoquinolinyl. 
tetrazolyl, 5,6.7, 8-tetrahydroquinolinyl, 5,6,7, 8-tetrahydroisoquinolinyl, and 

25 imidyl, e.g. succinimidyl, phthaiimidyl, or naphthalimidyl such as 1,8- 
naphthalimidyl. 

Optional substituents which may be present on the aromatic or 
heteroaromatic groups represented by Ar2 include one, two. three or more 

30 substituents, each selected from an atom or group Rl? in which R''^ is 
-Rl3a or -Alk4(R^3a)m. where R'^^a is a halogen atom, or an amino {-NH2). 
substituted amino, nitro, cyano, amidino, hydroxyl (-0H), substituted 
hydroxyl, formyl, carboxyl (-CO2H), esterified carboxyi, thiol (-SH), 
substituted thiol. -COR^^ [where R1* is an -Alk^(R^3a)^^ gryl or heteroaryl 

35 group], -CSRl^, -SO3H, -SOiR^^ -SO2NH2, -S02NHR^4 S02N(Rl4)2, 
-CONH2, -CSNH2. -C0NHR14^ .CSNHR14. -C0N[R14]2, -CSN(R14)2, 
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-N{R12)S02R^4. -N{S02R^4)2, -NH2(R11)S02NH2, -N(R11)S02NHR1* 
-N{R11)S02N(R14)2, -N(R11)C0R14 -N(R11)C0N(R14)2, 

-N(R11)CSN(R14)2, -N(R11)CSR14 .N(R11)C(0)GR14 .S02NHet1 [where 
-NHef is an optionally substituted Cs.ycycllcamino group optionally 
5 containing one or more other -0- or -S- atoms or -N(R'' ^ )-, -C(0)- or -C(S)- 
groups], -CONHeti, -CSNHetl, -N(Rl1)S02NHeti, -N(Rll)CONHetl, 
-N(Ri'')CSNHet'', -Het2, [where Het2 is an optionally substituted 
monocyclic Cs-ycarbocyclic group optionally containing one or more -0- or 
-S- atoms or -N(R11)-, -C(0)- or -C(S)- groups] -S02N(Rii)Het2, 

10 -C0N(Rll)Het2. -CSN(Rll)Het2, -N(Rll)C0N(Rll)Het2, 

-N(Rii)CSN(Rii)Het2 aryl or heteroaryl group; Alk^ is a straight or 
branched Ci-ealkylene, C2-6alkenylene or C2-6alkynylene chain, optionally 
interrupted by one, two or three -O- or -S- atoms or -S(0)n [where n is an 
integer 1 or 2] or -N(R''5)- groups [where R^s is a hydrogen atom or Ci. 

15 ealkyi, e.g. methyl or ethyl group]; and m is zero or an integer 1, 2 or 3. It 
will be appreciated that when two R^^ or R''^ groups are present in one of 
the above substituents, the Ri"! or R14 groups may be the same or 
different. 

20 When in the group -Alk4(Ri3a)^ m is an integer 1, 2 or 3. it is to be 
understood that the substituent or substituents R'lSa may be present on 
any suitable carbon atom in -Alk^. Where more than one Rl3a substituent 
is present these may be the same or different and may be present on the 
same or different atom in -Alk^. Clearly, when m is zero and no 

25 substituent Ri3a jg present the alkylene, alkenylene or alkynylene chain 
represented by Alk* becomes an alkyi, alkenyl or alkynyl group. 

When R'l^a is a substituted amino group it may be for example a group 
-NHR14 [where R14 js as defined above] or a group -N(Ri4)2 wherein each 
30 R1* group is the same or different. 

When Rl3a js a halogen atom it may be for example a fluorine, chlorine, 
bromine, or iodine atom. 



35 



When R^3a js a substituted hydroxyl or substituted thiol group it may be for 
example a group -OR^* or a -SR^* or -SC(=NH)NH2 group respectively. 
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' Esterified carboxyl groups represented by the group Ri3a include groups of 
formula -C02Alk5 wherein Alk^ is a straight or branched, optionally 
substituted Ci-salkyI group such as a methyl, ethyl, n-propyl, i-propyl. n- 
5 butyl, i-butyl, s-butyl or t-butyl group; a C6.i2arytCi-8alkyl group such as an 
optionally substituted benzyl, phenylethyl, phenylpropyl, 1-naphthylm ethyl 
or 2-naphthylmethyl group; a C6-i2aryl group such as an optionally 
substituted phenyl, 1-naphthyl or 2-naphthyl group; a C6.i2aryloxyCi-8alkyl 
group such as an optionally substituted phenyloxymethyl, phenyloxyethyl, 

10 1-naphthyl-oxymethyl. or 2-naphthyloxymethyl group; an optionally 
substituted Ci-salkanoyloxyCi-salkyl group, such as a pivaloyloxymethyl, 
propionyloxyethyl or propionyloxypropyl group; or a C6-i2aroyloxyCi-8alkyl 
group such as an optionally substituted benzoyloxyethyl or benzoyloxy- 
propyl group. Optional substituents present on the Alk^ group include Rl^a 

15 substituents described above. 

When Alk* is present in or as a substituent it may be for example a 
methylene, ethylene, n-propylene, i-propylene, n-butylene, i-butylene, s- 
butylene, t-butyiene, ethenylene, 2-propenylene, 2-butenylene, 3- 
20 butenylene, ethynylene, 2-propynylene. 2-butynylene or 3-butynylene 
chain, optionally interrupted by one, two, or three -0- or -S- atoms or 
-S(OK -S(0)2- or -N(R12)- groups. 

Aryl or heteroaryl groups represented by the groups R^^a or R14 include 
25 mono- or bicyclic optionally substituted C6-12 aromatic or C1.9 
heteroaromatic groups as described above for the group Ar2. The 
aromatic and heteroaromatic groups may be attached to the remainder of 
the compound of formula (1) by any carbon or hetero e.g. nitrogen atom as 
appropriate. 

30 

When -NHeti or -Het^ forms part of a substituent R^^ each may be for 
example an optionally substituted pyrrolidinyl, pyrazolidinyl, piperazinyl, 
morpholinyl, thiomorpholinyl, piperidinyl or thiazolidinyl group. Additionally 
Het2 may represent for example, an optionally substituted cyclopentyl or 
35 cyclohexyl group. Optional substituents which may be present on -NHet^ 
or -Het2 include those PJ substituents described above. 
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Particularly useful atoms or groups represented by R^^ include fluorine, 
chlorine, bromine or iodine atoms, or Ci-ealkyI, e.g. methyl, ethyl, n-propyl, 
i-propyl, n-butyl or t-butyl, optionally substituted phenyl, pyridyl, pyrimidinyl, 
5 pyrrolyl, furyl, thiazolyl, or thienyl, morpholinyl, thiomorpholinyl, piperazinyl, 
pyrrolidinyl, piperidlnyl, Ci.6alkylamino, e.g. methylamino or ethylamino, 
Ci-6hydroxyalkyl, e.g. hydroxymethyl or hydroxyethyl, carboxyCi^alkyl, 
e.g. carboxyethyl, Ci-ealkylthio e.g. methylthio or ethylthio, carboxyCi- 
ealkylthio, e.g. carboxymethylthio, 2-carboxyethylthio or 3-carboxy- 

10 propylthio, Ci.6alkoxy, e.g. methoxy or ethoxy, hydroxyCi-ealkoxy, e.g. 2- 
hydroxyethoxy, optionally substituted phenoxy, pyridyloxy, thiazolyoxy, 
phenylthio or pyridylthio, Cs-ycycloalkoxy. e.g. cyclopentyloxy, haloCi- 
ealkyi, e.g. trifluoromethyl, haloCi-salkoxy, e.g. trifluoromethoxy, Ci. 
ealkylamino, e.g. methylamino or ethylamino or propylamine, optionally 

15 substrtuted C6-i2arylCi-6alkylamino, e.g. benzylamino, fluorobenzylamino 
or hydroxyphenylethylamino, amino (-NH2). aminoCi.ealkyI, e.g. 
aminomethyl or aminoethyl, Ci-edialkylamino, e.g. dimethylamino or 
diethylamino, aminoCi-ealklamino e.g. aminomethylamino, 
aminoethylamino or aminopropylamino, Hef NCi-ealkylamino e.g. 

20 morpholinopropylamino, Ci-ealkylaminoCi-salkyl, e.g. ethylaminoethyl, Ci. 
edialkylaminoCi-ealkyi, e.g. diethylaminoethyl, aminoCi-ealkoxy, e.g. 
aminoethoxy, d-ealkylaminoCi-ealkoxy, e.g. methylaminoethoxy, Ci. 
edialkyiaminoCi-ealkoxy, e.g. dimethylaminoethoxy, diethylaminoethoxy, 
diisopropylaminoethoxy, or dimethylaminopropoxy, hydroxyCi-ealkylamIno, 

25 e.g. hydroxyethylamino, hydroxypropylamino or hydroxybutylamino, imido, 
such as phthalimidoornaphthalimido, e.g. 1,8-naphthalimido, nitro, cyano, 
amidino. hydroxyl (-0H), formyl [HC(0)-], carboxyl (-CO2H), -C02Alk5 
[where Alk^ is as defined above], Ci^ alkanoyi e.g. acetyl, propyryl or 
butyryl, optionally substituted benzoyl, thiol (-SH), thioCi -ealkyi, e.g. 

30 thiomethyl or thioethyl, -SC(=NH)NH2, sulphonyl (-SO3H), d-ealkyl- 
sulphinyi, e.g. methylsulphinyl, ethylsulphinyl or propylsulphinyl, Ci-e 
alkylsulphonyl, e.g. methylsulphonyl, ethylsulphonyl, propylsulphonyl, 
hexylsulphonyl or isobutylsulphonyl, aminosulphonyl (-SO2NH2). Ci-e 
alkylaminosulphonyl, e.g. methylaminosulphonyl, ethylaminosulphonyl or 

35 propylaminocsulphonyl, Ci-edialkylaminosulphonyl, e.g. dimethylamino- 
sulphonyl or diethylaminosulphonyl, optionally substituted phenylamino- 
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sulphonyl, carboxamido (-CONH2), Ci-ealkylaminocarbonyl, e.g. methyl- 
' aminocarbonyl, ethylaminocarbonyl or propylaminocarbonyl, Ci-6Clialkyl- 
aminocarbonyl, e.g. dimethylaminocarbonyl, diethylaminocarbonyl or 
dipropylaminocarbonyl, amInoCi-ealkylanriinocarbonyl, e.g. aminoethyl- 
5 aminocarbonyl, C1.6 dialkylaminoCi-ealkylaminocarbonyl, e.g. diethyl- 
aminoethylaminocarbonyl, aminocarbonylamino, Ci-ealkylaminocarbonyl- 
amino, e.g. methyiaminocarbonylamino or ethylaminocarbonylamino, Ci. 
edialkylaminocarbonylamino, e.g. dimethylaminocarbonylamino or 
diethyiaminocarbonylamino, Ci-ealkylaminocabonylCi-ealkylamino, e.g. 

10 methylaminocarbonylmethylamino, aminothiocarbonylamino, Ci-ealkyl- 
aminothiocarbonylamino, e.g. methylaminothiocarbonylamino or 
ethylaminothiocarbonylamino, C1.6 dialkylaminothiocarbonylamino, e.g. 
dimethylaminothiocarbonylamino or diethylaminothiocarbonylamino, Ci. 
ealkylaminothiocarbonylCi-ealkylamino. e.g. ethylaminothiocarbonylmethyl- 

15 amino, -C0NHC(=NH)NH2. Ci-ealkylsulphonylamino, e.g. methylsulphonyl- 
amino or ethylsulphonylamino, Ci-edialkylsulphonylamino, e.g. dimethyl- 
suiphonylamino or diethylsulphonylamino, optionally substituted phenyl- 
sulphonylamino, aminosulphonylamino (-NHSO2NH2). Ci-ealkylamino- 
sulphonylamino. e.g. methylaminosulphonylamino or ethylaminosulphonyl- 

20 amino, Ci-edialkylaminosulphonylamino, e.g. dimethylaminosulphonyl- 
amino or diethylaminosutphonylamino, optionally substituted morpholine- 
sulphonylamino or morpholinesulphonylCi-ealkyl-amino, optionally 
substituted phenylaminosulphonylamino, Ci-ealkanoylamino, e.g. 
acetylamino, aminoCi-ealkanoylamino e.g. aminoacetylamino, Ci-edialkyl- 

25 aminoCi-ealkanoylamino, e.g. dimethylaminoacetylamino, C1-6 alkanoyl- 
aminoCi-ealkyl, e.g. acetylaminomethyl, C i-6alkanoylaminoCi^ alkylamino, 
e.g. acetamidoethylamino, Ci-ealkoxycarbonylamino, e.g. methoxy- 
carbonylamino, ethoxycarbonylamino or t-butoxycarbonylamino or 
optionally substituted benzyloxy, pyridylmetlioxy, thiazolylmethoxy, 

30 benzyloxycarbonylamino, benzyloxycarbonylaminoCi-salkyI e.g. benzyloxy- 
carbonylaminoethyl, thiobenzyl, pyridylmethylthio or thiazolylmethylthio 
groups. 

Where desired, two R''^ substituents may be linked together to form a 
35 cyclic group such as a cyclic ether, e.g. a C-i-ealkylenedioxy group such as 
methylenedioxy or ethylenedipxy. 
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It will be appreciated that where two or more R13 substituents are present, 
these need not necessarily be the same atoms and/or groups. In general, 
the substituent(s) may be present at any available ring position in the 
5 aromatic or heteroaromatic group represented by Ar2. 

The presence of certain substituents in the compounds of formula (1) may 
enable salts of the compounds to be formed. Suitable salts include 
pharmaceutically acceptable salts/for example acid addition salts derived 
10 from inorganic or organic acids, and salts derived from inorganic and 
organic bases. 

Acid addition salts include hydrochlorides, hydrobromides, hydroiodides, 
alkylsulphonates, e.g. methanesulphonates, ethanesulphonates, or 
15 isothionates, arylsulphonates, e.g. p-toluenesulphonates, besylates or 
napsylates, phosphates, sulphates, hydrogen sulphates, acetates, 
trifluoroacetates, propionates, citrates, maleates, fumarates, malonates, 
succinates, lactates, oxalates, tartrates and benzoates. 

20 Salts derived from inorganic or organic bases include alkali metal salts 
such as sodium or potassium salts, alkaline earth metal salts such as 
magnesium or calcium salts, and organic amine salts such as morpholine, 
piperidine, dimethylamine or diethylamine salts. 

25 Particularly useful salts of compounds according to the invention include 
pharmaceutically acceptable salts, especially acid addition pharma- 
ceutically acceptable salts. 

One particular class of compounds of formula (1) is that wherein g is zero. 

30 

In the compounds according to the invention the group Ar'* is preferably a 
phenyl or monocyclic heteroaromatic group. Particularly useful groups of 
this type ar five- or six-membered heteroaromatic groups as described 
previously, especially five- or six-membered heteroaromatic groups 
35 containing one or two heteroatoms selected from oxygen, sulphur or 
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nitrogen atoms. Nitrogen-containing groups are especially useful, 
particularly pyridyl or pyrimidinyl groups. 

A particularly useful group of compounds according to the invention has 
the formula (2): 



wherein R1 and R2, which may be the same or different is each an atom or 
group -L2(Alk3)tL3{R7)u in which L2, Alk^. t, L^, R7 and u are as defined for 
formula (1) provided that Ri and R2 are not both hydrogen atoms; 
Alkl, Alk2 m, r. g, L1, R4, r5, r6_ Ra_ Ar2 and R are as defined for 
formula (1); 

and the salts, solvates, hydrates and N-oxides thereof. 

R| and R2 in compounds of formula (2) and in general in compounds of 
formula (1) is each preferably as particularly described above for 
compounds of formula (1), other than a hydrogen atom. Particularly useful 
R1 and R2 substituents include halogen atoms, especially fluorine or 
chlorine atoms, or methyl, halomethyl, especially -CF3, -CHF2 or -CH2F, 
methoxy or halomethoxy, especially -OCF3, -OCHF2 or -OCH2F groups. 

R3 in compounds of the invention is in particular a hydrogen atom. 

R in the compounds of formulae (1 ) and (2) is preferably a -CO2H group. 

When present, the aliphatic chain represented by Alk^ in compounds of 
fomnulae (1 ) and (2) is preferably a -CH2- chain. 

In general in compounds of formulae (1) and (2) -(Alki)rL"'- is preferably 
-CH2O- or -CON(R^'')-. A particularly useful group is -CONH-. 




,4 



(2) 
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In compounds of formulae (1) and (2) m is preferably 1 and Alk2 is 
preferably -CH2S g in these compounds is preferaly zero. 

5 and R5 in the compounds of formulae (1) and (2) may be the same or 
different and is each preferably a hydrogen or halogen atom or an alkyi, 
alkoxy, hydroxy, nitro, cyano or-NR^R^ group. 

R6 and R2 in the compounds of formulae (1) and (2) is each preferably a 
10 hydrogen atom. 

Particularly useful classes of compounds according to the invention are 
those wherein Ar^ is an optionally substituted monocyclic aromatic or 
heteroaromatic group. One especially useful aromatic group when 
15 represented by Ar2 is phenyl. Especially useful heteroaromatic groups 
represented by Ar2 include optionally substituted monocyclic nitrogen- 
containing heteroaromatic groups, particularly cptionally substituted 
pyridyl, pyrimidinyl , pyridazinyi and triazinyl groups. Where the group is a 
triazinyl group it is preferably a 1,3,5 triazine. 

20 

Optional substituents which may be present on preferred Ar^ aromatic or 
heteroaromatic groups include for example one or two substituents 
selected from those R'*^ substituents described above. 

25 Particularly useful R13 substituents of these types include a halogen atom, 
especially fluorine or chlorine, morpholinyl, thiomorpholinyl, optionally 
substituted piperidinyl, especially piperidinyl or 4-carboxypiperidinyl, 
pyrrolidinyl, optionally substituted piperazinyl, especially t- 
butyloxycarbonylpiperazinyl, thioCi-ealkyi, especially thiomethyl, thioethyl 

30 or thiopropyl, optionally substituted thiobenzyl, especially thiobenzyl, 
haloCi-ealkyI, especially trifiuoromethyl, Ci^alkyloxy, especially methoxy, 
ethoxy or propoxy, optionally substituted benzyloxy, especially benzyloxy, 
haloCi-ealkoxy, especially trifluoromethoxy and difluoromethoxy, Ci- 
ealkylamino, especially methylamino, ethylamino or propylamine, Ci- 

35 edialkylamino, especially dimethylamino or diethylamino, optionally 
substituted C 6-1 2arylCi -ealkylamino, especially benzylamino, 4-substituted 
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benzyl, especially 4-fluoroben2ylamino or 4-hydroxyphenylethylamino, 
' aminoalkylamino, especially 3-amlnopropylamino, Hef NCi^alkylamino, 
especially 3-morpholinopropylamino, optionally substituted phenoxy, 
especially phenoxy, hydroxyCi-ealkylamino, especially 2-hydroxyethyl- 
5 amino, 3-hydroxypropyiamino and 3-hydroxybutylamino, nitro, carboxyl, 
-C02Alk5 [where R 5 is as defined above], especially carboxymethyl and 
carboxyethyl, carboxamido, Ci-ealkylaminocarbonyl, especially 
methylaminocarbonyl, ethylaminocarbonyl and propylaminocarbonyl, 
Ci-edialkylaminocarbonyl, especially dimethylaminocarbonyl, diethyl- 

10 aminocarbonyl or dipropylaminocarbonyl, Ci-ealkanoyI, especially acetyl, 
propyryl or butyryl, optionally substituted benzoyl, especially benzoyl, Ci . 
ealkylsulphinyl, especially methylsulphinyl, ethylsulphinyl or 
propylsulphinyl, Ci.ealkylsulphonyl, especially methylsulphonyl, 
ethylsulphonyl, propylsulphonyi, hexylsulphonyl or isobutylsulphonyl, Ci. 

15 ealkylaminosulphonyl, especially ethylaminosulfonyl or propylamino- 
sulphonyl, Ci-edialkylaminosulphonyl, especially diethylaminosulphonyl, 
Ci.6alkylaminocarbonyl, especially methylaminocarbonyl, ethylamino- 
carbonyl or propylaminocarbonyl, Ci-edialkylaminocarbonyl, especially 
dimethylaminocarbonyl or dlethylaminocarbonyl. 

20 

Particularly useful Alk* groups when present in compounds of the 
invention include -CH2-, -CH2CH2-, -(CH2)2CH2- -CH(CH3)CH2- and 
-(CH2)3CH2- groups. 

25 Particularly useful compounds of the invention include: 

S-3-[4-(3,5-Dichloropyrid-4-ylcarboxamido)phenyl]-2-(4,6-dimethoxy-1 ,3,5- 

triazin-2-ylamino)propanoicacid; 

S-3-[4-(3,5-D ichloropyrid-4-ylcarboxamido)phenyl]-2-(6- 

propylsulphonylpyrimidin-4-ylamino)propanoicacid; 
30 S-3-[4-{3,5-Dichloropyrid-4-ylcarboxamido)phenyl]-2-(6- 

piTopylsulphinylpyrimidin-4-ylamino)propanoic acid; 

S-3-[3-Chloro-4-(3,5-dichloropyrid-4-ylcarboxamido)phenyl]-2-(6- 

diethylaminosulphonylpyrimidin-4-ylamino)propanoic add; 

S-3-[3,5-dichloro-4-(3,5-dichloropyrid-4-ylcarboxamido)phenyI]-2-(6- 
35 diethylaminosulphonylpyrimidin-4-ylamino)propanoic acid; 
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S-3-[3-Chloro-4-(3,5<lichloropyrid-4-ylcarboxamido)phenyl]-2-(6- 

propylaminosulphonytpyrimidin-4-ylamino)propanoic acid; 

S-3-[4-{3,5-Dichloropyrid-4-ylcaitoxamido)phenyl]-2"(6-methoxy-2- 

nnethylsulphonylpyrimidin^-ylamino)propanoic acid; 
5 S-3-[4-(3,5-Dichloropyrid-4-ylcaitoxamido)phenyl]-2-(6-methoxy-2- 

propylsulphonylpyrimidin-4-ylamino)propanoic acid; 

S-3-[4-(3,5-Dichloropyrid-4-ylcarboxamido)phenyl]-2-{6- 

methylsulphonylpyrimidin-4-ylamino)propanoic acid; 

S-3-[4K3,5-Dichloropyrid-4-ylcarboxamido)phenyl]-2-(4-methoxy-6-(2- 
1 0 hydroxyethylamino)-1 ,3,5-triazin-2-ylamino)propanoic acid; 

S-3-[4-(3,5-Dichloropyrid-4-ylcarboxamido)phenyl]-2-(4-methoxy-6-(4- 

carboxypiperidinyl)"1 ,3,5-triazin-2-ylamino)propanoic acid; 

S-3-[4-(3,5-Dichloropyrid-4-ylcart)oxamido)phenyl]-2-(4-methoxy-6- 

pipera2inyl-1,3,5-triazin-2-ylamino)propanoic acid; 
15 S-344-{3,5-Dichloropyrid-4-ylcarboxamido)phenyl]-2-(6-methyl-2- 

propylsulphonylpyrimidin-4-ylamino)propanoicacid; 

S-3-[4-(3,5-Dichloropyrid-4-ylcarboxamido)phenyl]-2-(6- 

benzylsulphonylpyrimidin-4-ylamino)propanojcacid; 

S-3-[4-(3,5-Dichloropyrid-4-ylcarboxamido)phenyI]"2-(6-carboxy-2- 
20 propylsulphonylpyrimid!n-4-ylamino)propanoic acid; 

S-3-[4-(3,5-Dichloropyr!d-4-ylcarjboxamido)phenyl]-2-(6-chloropyrida2in^ 

yl- amino)propanoic acid; 

S-3-[4-(3,5-Dichlordpyrid-4-ylcarboxamido)phenyI]-2-(3- 

propylsulphonylpyrazin-2"ylamino)propanoicacid; 
25 3-[4-(3,5-Dichloropyrid-4-ylcarboxamido)phenyl]-2-(3- 

propylsulphanylbenzeneamino)propanoicacid; 

3-[4-(3,5-Dichloropyrid-4-ylcarboxamido)phenyl]"2"(5-chloro-4- 

propylsulphonylpyridin-2-ylamlno)propanoic acid; 

3-[4-(3,5-Dichloropyrid-4-ylcarboxamido)phenyl]-2-{5-carboxy-4- 
30 propylsulphonylpyridin-2-ylamino)propanoic acid; 

S-3-[4-{3,5-Dichloropyrid-4-ylcarboxamido)phenyl]-2-(5-carboxy-4- 

trifluoromethylpyrimidin-2-ylamlno)propanolc acid; 

S-3"[4-(3.5-Dichloro-1-oxidopyridino-4-ylcarboxamido)phenyl]-2-(6- 

propylsulphony Ipyrim id in-4-y lam inoam ino )pro panoic acid; 
35 S-3-[4-(3,5-Dichloropyrid-4-ylcaitoxamido)phenyl]-2-[4-methoxy-6-(3- 

hydroxypropylamino)1 ,3,5"triazin-2-ylamino]propanoic acid; 
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and the salts, solvates, hydrates and N-oxIdes thereof. 

Compounds according to the invention are potent and selective inhibitors 
of a4 integrins. The ability of the compounds to act in this way may be 
5 simply determined by employing tests such as those described in the 
Examples hereinafter. 

The compounds are of use in modulating cell adhesion and in particular 
are of use in the prophylaxis and treatment of diseases or disorders 
10 involving inflammation in which the extravasation of leukocytes plays a role 
and the invention extends to such a use and to the use of the compounds 
for the manufacture of a medicament for treating such diseases or 
disorders. 

15 Diseases or disorders of this type include inflammatory arthritis such as 
rheumatoid arthritis vasculitis or polydermatomyositis, multiple sclerosis, 
allograft rejection, diabetes, inflammatory demiatoses such as psoriasis or 
dermatitis, asthma and inflammatory bowel disease. 

20 For the prophylaxis or treatment of disease the compounds according to 
the invention may be administered as pharmaceutical compositions, and 
according to a further aspect of the invention we provide a pharmaceutical 
composition which comprises a compound of formula (1) together with one 
or more pharmaceutically acceptable earners, excipients or diluents. 

25 

Pharmaceutical compositions according to the invention may take a form 
suitable for oral, buccal, parenteral, nasal, topical or rectal administration, 
or a form suitable for administration by inhalation or insufflation. 

30 For oral administration, the pharmaceutical compositions may take the 
form of, for example, tablets, lozenges or capsules prepared by 
conventional means with pharmaceutically acceptable excipients such as 
binding agents (e.g. pregelatinised maize starch, polyvinylpyrrolidone or 
hydroxypropyl methylcellulose); fillers (e.g. lactose, microcrystalline 

35 cellulose or calcium hydrogen phosphate); lubricants (e.g. magnesium 
stearate, talc or silica); disintegrants (e.g. potato starch or sodium 
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glycpllate); or wetting agents (e.g. sodium lauryl sulphate). The tablets 
may be coated by methods well known in the art. Liquid preparations for 
oral administration may take the fomi of, for example, solutions, syrups or 
suspensions, or they may be presented as a dry product for constitution 
5 with water or other suitable vehicle before use. Such liquid preparations 
may be prepared by conventional means with pharmaceutically acceptable 
additives such as suspending agents, emulsifying agents, non-aqueous 
vehicles and preservatives. The preparations may also contain buffer 
salts, flavouring, colouring and sweetening agents as appropriate. 

10 

Preparations for oral administration may be suitably formulated to give 
controlled release of the active compound. 

For buccal administration the compositions may take the form of tablets or 
15 lozenges formulated in conventional manner. 

The compounds for formula (1) may be formulated for parenteral 
administration by injection e.g. by bolus injection or infusion. Formulations 
for injection may be presented in unit dosage form, e.g. in glass ampoule 

20 or mult! dose containers, e.g. glass vials. The compositions for injection 
may take such forms as suspensions, solutions or emulsions in oily or 
aqueous vehicles, and may contain formulatory agents such as 
suspending, stabilising, preserving and/or dispersing agents. Alternatively, 
the active ingredient may be in powder form for constitution with a suitable 

25 vehicle, e.g. sterile pyrogen-free water, before use. 

In addition to the formulations described above, the compounds of formula 
(1) may also be formulated as a depot preparation. Such long acting 
formulations may be administered by implantation or by intramuscular 
30 injection. 

For nasal administration or administration by inhalation, the compounds for 
use according to the present invention are conveniently delivered in the 
form of an aerosol spray presentation for pressurised packs or a nebullser, 
35 with the use of suitable propellant, e.g. dichlorodifluoromethane, trichtoro- 
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fluoromethane, dichlorbtetrafluoroethane, carbon dioxide or other suitable 
' gas or mixture of gases. 

The compositions may, if desired, be presented in a pack or dispenser 
5 device which may contain one or more unit dosage forms containing the 
active ingredient. The pack or dispensing device may be accompanied by 
instructions for administration. 

The quantity of a compound of the invention required for the prophylaxis or 
10 treatment of a particular condition will vary deperiding on the compound 
chosen, and the condition of the patient to be treated. In general, 
however, daily dosages may range from around 100ng/kg to lOOrng/kg 
e.g. around O.Olmg/kg to 40mg/kg body weight for oral or buccal 
administration, from around lOng/kg to 50mg/kg body weight for parenteral 
15 administration and around 0.05mg to around lOOOmg e.g. around O.Smg 
to around lOOOmg for nasal administration or administration by inhalation 
or insufflation. 

The compounds of the invention may be prepared by a number of 

20 processes as generally described below and more specifically in the 
Examples hereinafter. In the following process description, the symbols 
Arl, Li,Alk^ Alk2, m, r, g, Ar2, Ra and R when used in the 
formulae depicted are to be understood to represent those groups 
desCTibed above in relation to formula (1) unless otherwise indicated. In 

25 the reactions described below, it may be necessary to protect reactive 
functional groups, for example hydroxy, amino, thio or carboxy groups, 
where these are desired in the final product, to avoid their unwanted 
participation in the reactions. Conventional protecting groups may be used 
in accordance with standard practice [see, for example, Green, T. W. in 

30 "Protective Groups in Organic Synthesis", John Wiley and Sons, 1991]. In 
some instances, deprotection may be the final step in the synthesis of a 
compound of fomiula (1) and the processes according to the invention 
described hereinafter are to be understood to extend to such r moval of 
protecting groups. For convenience the processes described below all 

35 refer to a preparation of a compound of formula (1) but clearly the 
description applies equally to the preparation of compounds of fomiula (2). 
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Thus according to a further aspect of the invention, a compound of formula 
(1) in which R is a -CO2H group may be obtained by hydrolysis of an ester 
of formula (3): 



where is an alkyi group, for example a Ci.6alkyl group as described 
above. 

The hydrolysis may be performed using either an acid or a base 
depending on the nature of Rb, for example an organic acid such as 
trifluoroacetic acid or an Inorganic base such as lithium or potassium 
hydroxide optionally in an aqueous organic solvent such as an amide, e.g. 
a substituted amide such as dimethylformamide, an ether, e.g. a cydic 
ether such as tetrahydrofuran or dioxane or an alcohol, e.g. methanol at 
around ambient temperature. Where desired, mixtures of such solvents 
may be used. i 

Esters of fomnula (3) may be prepared by coupling an amine of fomiula 



or a salt thereof with a reagent Ar2X'' where X"! is a leaving group. 
Particular leaving groups represented by include for example halogen 
atoms such as fluorine, chlorine or bromine atoms or sulphonyloxy groups 
such as a methylsulphonyloxy group. 



R^Ar^Alk^L 
r3 




(3) 



(4): 
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The coupling reaction may be performed using standard conditions for 
reactions of this type. Thus for example the reaction may be canied out in 
a solvent, for example an alcohol, e.g. methanol or ethanol, at a 
5 temperature from around ambient to the reflux temperature, optionally in 
the presence of a base, e.g. an organifc base such as an amine, e.g. 
triethylamine or N.Nndiisopropylethylamine, or a cyclic amine, such as N- 
methylmorpholine or pyridine. 

10 In a further example compounds of formula (4) [Ra, are H, g is zero] 
can be converted into compounds of fomriula (5) by treatment with nitrous 
acid.or isoamyl nitrite in the presence of an acid source, for example acetic 
acid, in a halogenated hydrocarbon e.g. dichloromethane or chlorofonn at 
a temperature from ambient temperature to 600C. 

15 

(5) 

Esters of formula (3) can be obtained from diazo compounds of formula (5) 
by reaction with amines of fomiula Ar2RaNH optionally in the presence of a 
20 catalyst, for example a rhodium (II) catalyst, for example rhodium (II) 
acetate dimer, a copper (II) catalyst, for example copper (II) acetate or a 
palladium (II) catalyst, for example palladium (II) acetate in an organic 
solvent, e.g. toluene, at a temperature from around ambient to the reflux 
temperature. 

26 

Where desired, compounds of formula (4) may be linked to a suitable solid 
support, for example via their carboxylate group (Rb is H), and 
subsequently converted to compounds of formula (1) linked to the solid 
support via the methods just described. Displacement from the resin by 
30 any convenient method for example by cleavage using an acid such as 
trifluoroacetic acid, then gives the desired compound of formula (1). 
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Particular examples of such solid-phase syntheses are given in the 
' Examples herein. 

The amines of formula (4) may be obtained from simpler, known 
5 compounds by one or more standard synthetic methods employing C-C 
bond formation substitution, 1 ,4-addition, oxidation, reduction or cleavage 
reactions. Particular C-C bond forming reactions include the Horner- 
Emmons and Wittig reactions. Particular substitution approaches include 
conventional alkylation, arylation, heteroarylation, acylation, thioacylation, 

10 halogenation, sulphonylation, nitration, formylation and coupling 
procedures. It will be appreciated that these methods may also be used to 
obtain or modify other compounds of formulae (1) and (2) where 
appropriate functional groups exist in these compounds. Additionally, 
although a number of the intennediates Ar^X'' for use in the coupling 

15 reaction described above are known, others can be derived therefrom 
using these standard synthetic methods. 

Thus compounds of the invention and intermediates thereto may be 
prepared by alkylation, arylation or heteroarylation. For example, 
20 compounds containing a -Li H, -L2H, or -L^H group (where U , and is 
each a linker atom or group) may be treated with an alkylating agent: 

Ar^Alk) JC^ 
/ 

,(R7)uL3Alk3tX2 or R7ax2 respectively in which X2 is a 
leaving atom or group such as a halogen atom, e.g. a fluorine, bromine, 
25 iodine or chlorine atom or a sulphonyloxy group such as an 
alkylsulphonyloxy, e.g. trifluoromethylsulphonyloxy or arylsulphonyloxy, 
e.g. p-toluenesulphonyloxy group, and R^a is an alkyl group. 

The reaction may be carried out in the presence of a base such as a 
30 carbonate, e.g. caesium or potassium carbonate, an alkoxide, e.g. 
potassium t-butoxide, or a hydride, e.g. sodium hydride, in a dipolar aprotic 
solvent such as an amide, e.g. a substituted amide such as 
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dimethytformamide or an ether, e.g. a cyclic ether such as tetrahydro- 
furan. 

In another example, compounds containing a -L'* H, -L^H or -L^H group as 
5 defined above may be functionalised by acylation or thioacylation, for 
example by reaction with one of the alkylating agents just described but in 
which X2 is replaced by a -C(0)X3, C(S)X3, .N(R8)C0X3 or -N(R8)C(S)X3 
group in which X^ is a leaving atom or group as described for X^. The 
reaction may be performed in the presence of a base, such as a hydride, 

10 e.g. sodium hydride or an amine, e.g. triethylamine or N-methyl- 
morpholine, in a solvent such as a halogenated hydrocarbon, e.g. 
dichloromethane or carbon tetrachloride or an amide, e.g. dimethyl- 
formamide, at for example ambient temperature. Alternatively, the 
acylation or thioacylation may be carried out under the same conditions 

15 with an acid or thioacid (for example one of the alkylating agents described 
above in which X2 is replaced by a -COaH or -COSH group) in the 
presence of a condensing agent, for example a diimide such as 1-(3- 
dimethylaminopropyl)-3-elhyicarbodiimide or N,N'-dicyclohexylcarbodi- 
imide, advantageously in the presence of a catalyst such as a N-hydroxy 

20 compound e.g. a N-hydroxytriazole such as l-hydroxybenzotriazole. 
Alternatively the acid may be reacted with a chloroformate, for example 
ethylchloroformate, prior to the clesired acylation reaction 

In a further example compounds may be obtained by sulphonylation of a 
25 compound containing an -OH group by reaction with one of the above 
alkylating agents but in which X2 is replaced by a -S(0)Hal or -S02Hal 
group in which Hal is a halogen atom such as chlorine atom] in the 
presence of a base, for example an inorganic base such as sodium 
hydride in a solvent such as an amide, e.g. a substituted amide such as 
30 dimethylformamide at for example ambient temperature. 

In another example, compounds containing a -Li H, -L^H or -L^H group as 
defined above may be coupled with one of the alkylation agents just 
described but in which X^ is replaced by an -OH group in a solvent such 
35 as tetrahydrofuran in the presence of a phosphine, e.g. triphenylphosphine 
and an activator such as diethyl, diisopropyl- or dimethylazodicarboxylate. 
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> In a further example, ester groups -C02R^ or -C02Alk5 in the compounds 
may be converted to the corresponding acid [-CO2H] by acid- or base- 
catalysed hydrolysis depending on the nature of the groups R8 or Alk^. 
5 Acid- or base-catalysed hydrolysis may be achieved for example by 
treatment with an organic or inorganic acid, e.g. trifluoroacetic acid in an 
aqueous solvent or a mineral acid such as hydrochloric acid in a solvent 
such as dioxan or an alkali metal hydroxide, e.g. lithium hydroxide in an 
aqueous alcohol, e.g. aqueous methanol. 

10 

In a further example. -OR^ or -0R^4 groups [where R 8 or R14 each 
represents an alky! group such as methyl group] in compounds of formula 
(1) may be cleaved to the corresponding alcohol -OH by reaction with 
boron tribromide in a solvent such as a halogenated hydrocarbon, e.g. 
15 dichloromethane at a low temperature, e.g. around -78^C. 

Alcohol [-0H] groups may also be obtained by hydrogenation of a 
corresponding -0CH2R''^ group (where R1^ is an aryl group) using a metal 
catalyst, for example palladium on a support such as carbon in a solvent 

20 such as ethanol in the presence of ammonium fomiate, cyclohexadiene or 
hydrogen, from around ambient to the reflux temperature. In another 
example, -OH groups may be generated from the corresponding ester 
[-C02Alk5 or C02R^] or aldehyde [-CHO] by reduction/ using for example 
a complex metal hydride such as lithium aluminium hydride or sodium 

25 borohydride in a solvent such as methanol. 

In another example, alcohol -OH groups in the compounds may be 
converted to a corresponding -0R8 group by coupling with a reagent 
R^OH in a solvent such as tetrahydrofuran in the presence of a phosphine, 
30 e.g. triphenylphosphine and an activator such as diethyl-, diisopropyl-, or 
dimethylazodicarboxylate. 

Aminosulphonylamino [-NHSO2NH2J groups in the compounds may be 
obtained, in another example, by reaction of a corresponding amine [-NH2] 
35 with sulphamide in the presence of an organic base such as pyridine at an 
elevated temperature, e.g. the reflux temperature. 
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In a further example amine (-NH2) groups may be alkylated using a 
reductive aikylation process employing an aldehyde and a borohydride, for 
example sodium triacetoxyborohyride or sodium cyanoborohydride, in a 
5 solvent such as a halogenated hydrocarbon, e.g. dichloromethane, a 
ketone such as acetone, or an alcohol, e.g. ethanol, where necessary in 
the presence of an acid such as acetic acid at around ambient 
temperature. 

10 In a further example, amine [-NH2I groups in compounds of formula (1) 
may be obtained by hydrolysis from a corresponding imide by reaction with 
hydrazine in a solvent such as an alcohol, e.g. ethanol at ambient 
temperature. 

16 In another example, a nitro [-NO2] group may be reduced to an amine [- 
NH2], for example by catalytic hydrogenation using for example hydrogen 
in the presence of a metal catalyst, for example palladium on a support 
such as carbon in a solvent such as an ether, e.g. tetrahydrofuran or an 
alcohol e.g. methanol, or by chemical reduction using for example a metal, 

20 e.g. tin or iron, in the presence of an acid such as hydrochloric acid. 

Aromatic halogen substituents'in the compounds may be subjected to 
halogen-metal exchange with a base, for example a lithium base such as 
n-butyl or t-butyl lithium, optionally at a low temperature, e.g. around 
25 -780C, In a solvent such as tetrahydrofuran and then quenched with an 
electrophile to introduce a desired substituent. Thus, for example, a formyl 
group may be introduced by using dimethylformamide as the electrophile; 
a thiomethyl group may be introduced by using dimethyldisulphide as the 
electrophile. 

30 

In another example, sulphur atoms in the compounds, for example when 
present in a linker group Li , L2 or may be oxidised to the corresponding 
sulphoxide or sulphone using an oxidising agent such as a peroxy acid, 
e.g. 3-chloroperoxybenzoic acid, in an inert solvent such as a halogenated 
35 hydrocarbon, e.g. dichloromethane. at around ambient temperature. 
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N-oxides of compounds of formula (1) may be prepared for example by 
' oxidation of the corresponding nitrogen base using an oxidising agent such 
as hydrogen peroxide in the presence of an acid such as acetic acid, at an 
elevated temperature, for example around 70^0 to 80^C, or alternatively 
5 by reaction with a peracid such as peracetic acid in a solvent, e.g. 
dichloromethane. at ambient temperature. 

Salts of compounds of formula (1) may be prepared by reaction of a 
compound of formula (1) with an appropriate base in a suitable solvent or 
10 mixture of solvents e.g. an organic solvent such as an ether e.g. 
diethylether, or an alcohol, e.g. ethanol using conventional procedures. 

Where it is desired to obtain a particular enantiomer of a compound of 
formula (1) this may be produced from a corresponding mixture of 
15 enantiomers using any suitable conventional procedure for resolving 
enantiomers. 

Thus for example diastereomeric derivatives, e.g. salts, may be produced 
by reaction of a mixture of enantiomers of formula (1 ) e.g. a racemate, and 
20 an appropriate chiral compound, e.g. a chiral base. The diastereomers 
may then be separated by any convenient means, for example by 
crystallisation and the desired enantiomer recovered, e.g. by treatment 
with an acid in the instance where the diastereomer is a salt. 

25 In another resolution process a racemate of formula (1) may be separated 
using chiral High Performance Liquid Chromatography. Alternatively, if 
desired a particular enantiomer may be obtained by using an appropriate 
chiral intermediate in one of the processes described above. 

30 Chromatography, recrystalliation and other conventional separation 
procedures may also be used with intemnediates or final products where it 
is desired to obtain a particular geometric isomer of the invention. 



35 



The following Examples illustrate the invention. 

^C. The following abbreviations are used: 

NMM - N-methylmorpholine; EtOAc - 



All temperatures are in 
ethyl acetate; 
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MeOH - methanol; BOC - butoxycarbonyl; 

DCM - dichloromethane; AcOH - acetic acid; 

DIPEA - N,N-diisopropylethylamine; DMF - dimethylformamide; 
LDA - lithium N,N-diisopropylamide; 
5 mCPBA - 3-chloroperoxybenzoicacid 
All NMR's were obtained at 300mHz. 

INTERMEDIATE 1 

3.5-DlchloroDvrldine-4-carboxvlic acid 

10 A solution of 3,5-dichloropyridine (S.OOg, 33.8mmol) in THF (25ml) was 
added to a solution of LDA [generated from nBuLi {2.5M solution hexanes, 
14.9ml, 37.2mmol) and diisopropylamine (4.10g, 5.7ml, 40.6mmol)] in THF 
(25ml) at -78° then CO2 gas was bubbled through to give a clear brown 
solution that slowly gave a precipitate, wamned to room temperature over 

16 2h, then quenched with water (20ml) and partitioned between diethylether 
(100ml) and 1M NaOH (100ml). The aqueous layer was separated and 
acidified to pHI with concentrated hydrochloric acid and then extracted 
with 10% MeOH in DCM (100ml x 3). The combined organic layers were 
dried (MgS04) and the solvent removed in vacuo to give a brown solid that 

20 was recrystallised from ethanol and dried under vacuum to give the title 

compound as pinkish crystals (2.63g. 41%): 6H (DMSO dg) 8.72 (2H, s). 

.1 

INTERMEDIATP 7 

(S)-Ethvl-3-r4-f3.S-dichloroDvrid-4-vlcarboxamido^Dhenvn.2./t- 
25 butoxvcarbonvlamino^proDionate 

A slurry of Intermediate 1 (51. 2g, 0.267mol) in DCM (195ml) and thionyl 
chloride (195ml, 2.67mol) was treated with DMF (5 drops) and heated to 
reflux for 4h. The reaction was concentrated in vacuo and azeotroped with 
toluene (2 x 50ml) to give the acid chloride derivative of intermediate 1 as 

30 a yellow solid which was used without further purification. A solution of (S)- 
ethyl-3-(4-aminophenyl)-2-(t-butoxycarbonylamino)propionate (1 30.8g, 
0.425mol) in DCM (800ml) was cooled to 0° and treated with NMM 
(56.0ml, 0.51 mol), stirred 5 minutes and then a solution of the acid chloride 
(98.3g, 0.468mol) in DCM (200ml) was added dropwise keeping the 

35 reaction temperature below 5*". The reaction was stin-ed for 1h, quenched 
with NaHCOa solution (500ml), the organic layer separated, washed with 
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NaHCOa solution (500ml), 10% citric acid solution (500ml) and NaHCOa 
, solution (500ml), dried (MgS04) and concentrated in vacuo to give a 
yellow solid which was recrystallised (EtOAc/Hexane) to give the title 
compound (140g, 69%): 6H (DMSO dg) 8.80 (2H, s), 7.55 (2H, d, J B.SHz), 
5 7.23 (2H, d. J 8.5Hz), 4.00 (3H, m), 3.40 (2H. br. s), 2.90 (1H, m), 2.80 
(1H, m), 1.30 (9H. s). 1.25 (3H. t); m/z (EI*. 70V) 504. 

INTERMEDIATE 3 

(S\-Ethvl-3-r4-f3.5.dichlorQDvrld.4-vlcarboxaimido\Dhenvn.2. 
10 aminoproDlonate hydrochloride 

A solution of Intermediate 2 (70.0g, 0.146mol) in EtOAc (500ml) and 1,4- 
dioxan (50ml) was treated with a solution of HCI in EtOAc (500ml, 3M), 
and stin-ed at room temperature for 4h. The reaction was concentrated /n 
vacuo to give a yellow soild which was triturated with Et20 then 
15 recrystallised (EtOAc/hexane) to give the title compound (59.3g, 92%): 5H 
(DMSO de) 11 .1 0 (1 H. s). 8.70 (2H. s). 7.55 (2H, d. J 8.4Hz). 7.25 (2H. d, i 
8.4Hz), 4.10 (3H, m). 3.10 (2H, m), 1.10 (3H, m); m/z (EI*. 70V) 382. 

INTERMEDIATE A 

fS)-Methvl-3-r4-f3.5-dichloropvrid-4-vlcarboxamidolphenvn-2. 
anninopropionate hydrochloride 

The title compound was prepared in a similar manner to Intermediate 3 
starting from (S)-methyl-3-(4-aminophenyl)-2-(t-butoxycarbonylamino) 
propionate and Intemiediate 1: 8H (DMSO dg) 11.08 (1H, s), 8.77 (2H. s), 
8.73 (3H, br. m), 7.63 (2H. d, J 8.5Hz). 7.25 (2H, d, J 8.5Hz), 4.24 (1H, m), 
3.70 (3H, s), 3.16 (2H, m); m/z (El*. 70V) 368 and 370. 

INTERMEDIATE fi 

3.5-Dlchloro-4-hydroxvmethvtpvridlne 

30 A solution of 3,5-dichloropyridine-4-carboxaldehyde (1.34g, 7.6mmol) in 
MeOH (10ml) was treated with NaBH4 (0.29g, 7.6mmol) and stirred at 
room temperature for 2h. The reaction was quenched with water (5ml) and 
concentrated in vacuo. The residue was partitioned between EtOAc (20ml) 
and 10% HCI (10ml). The aqueous layer was extracted with EtOAc and the 

35 combined organic extracts washed with 10% NaHCOa solution, dried 
(MgS04) and concentrated in vacuo to give the title compound ias a white 



20 



25 
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solid (1.05g. 78%): 5H (CDCI3) 8.52 (2H, s), 4.94 (2H, br. s), 2.28 (1H, br. 
s). 

INTERMEDIATE 6 
5 3.5-Dichloro-4-bronriomethvlDvridine 

A solution of Intermediate 5 (0.50g, 2.80mmol) in DCM (10ml) was tireated 
with thionyl bromide (3.51 g, 1.32ml, 16.9mmol) and heated to reflux for 3h. 
The reaction was quenched with 10% NaHCOa solution (10ml) and 
extracted with DCM (25ml). The ci-ganic layer was dried (MgS04) and 
10 concentrated in vacuo to give the title compound as a yellow oil that 
solidified on standing (0.65g, 96%) and was used without further 
purification: 6H (CDCI3) 8.50 (2H, s), 4.63 (2H, s); m/z (EI*. 60V) 242. 

INTERMEDIATE 7 

15 fS>.EthvirO.(3.5-dichloroDvrid.4-vnmethvn.L-tvrosine hydrochloride 

The title compound was obtained by reaction of N-Boc-L-tyrosine ethyl 
ester with Intennediate 6 in the presence of sodium hydride, followed by 
Boc deprotection, using methods well known to a person skilled in the art: 
6H (DMSO de) 8.79-8.60 (3H, m), 7.20 (2H, d, J 8.6Hz), 7.00 (2H, d, i 
20 8.6Hz). 5.21 (2H, s), 4.34-4.20 (1H, m), 3.67 (3H, s); m/z (EI*. 70V) 355 
and 357. 

I 

INTERMEDIATE 8 

S-Ethvl 3-(4-nitroDhenvn- 2-(6-chloropvrimidin-4-vlamlno>DroDionate 

25 A solution of 4-nitro-L -phenylalanine ethyl ester (3.22g, 13.53mmol), 
DIPEA (2.35ml, 1.75g, 13.56mmol) and 4,6-dichloropyrimidine (2.02g, 
13.55mmol) in absolute ethanol (16ml) was stirred at 70° for 18h under N2. 
The volatiles were removed in vacuo and the residue partitioned between 
EtOAc (70ml) and water (40ml). The phases were separated and the 

30 aqueous phase re-extracted with EtOAc (2 x 30ml). The combined organic 
extracts were washed with brine (10ml), dried (Na2S04) and evaporated in 
vacuo to afford a dark oil. Chromatography (silica, 2% MeOH/DCM) 
afforded the title compound as an orange oil which slowly solidified (4.03g. 
85%); 6H (CDCI3.) 8.39 (1H, s). 8.13 (2H, d, J 8.7Hz), 7.28 (2H, d. J 

35 8.7Hz). 6.43 (1H, s), 5.55 (1H, br d. J 7.0Hz), 5.10-5.00 (1H, br m), 4.21 
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(2H, q. J 7.1Hz), 3.27 (1H. dd. J 13.8. 6.0Hz), 3.27 (1H, dd. i 13.8. 5.7Hz) 
, and 1.26 (3H,t, J 7.1Hz); m/z(EIMOOV) 351. 

INTERMEDIATE 9 

5 5-Ethvl3-f4-aminophenvn-2-(6-chloroDviimidin.4.vlaminQterQPionate 

A mixture of Intermediate 8 (1g, 2.85mmol) and 10% palladium on 
activated carbon (lOOmg) in absolute ethanol (40ml) was stirred under a 
hydrogen atmosphere (balloon) at room temperature for 1.5h. After 
degassing and N2 flushing, the catalyst was removed by filtration through 

10 a Celite® pad and washed with DCM. The filtrate was evaporated in 
vacuo and the obtained yellow oil subjected to chromatbrgaphy (silica: 3% 
MeOH/DCM). The title compound was isolated as a yellow oil (0.42g, 
46%) 5H (CDCI3) 8.33 (1H. s), 6.86 (2H. d. i 8.4Hz). 6.56 (2H. d. i 
8.4Hz), 6.30 (1H, s), 5.27 (1H, br s), 4.84 (1H, br s). 4.19 (2H. q, J 7.1Hz), 

15 3.64 (2H, br s), 3.10 (1H, dd, J 14.0. 5.6Hz), 3.01 (1H. dd. J 14.0, 6.1Hz) 
and 1.26 (3H, t, J 7. 1Hz); m/z(EI+, 100V) 321. 

INTERMEDIATg 10 

S-Ethvl 3-r4-f3.5-dichlorQPvrid.4.vlcarboxa mido\.Dhenvn.2-f4- 
20 methoxv-6-chloro-1.3S.tri aan-2.vlaminoVropionate 

Intermediate 3 (0.5g, 1.19mmol) in dry acetonitrile (5ml) under nitrogen 
was added to 2,4 dichloro-6-methoxy-1,3,5-triazine (0.26g, 1.43mmol). 
The mixture was cooled to -30° and DIPEA (0.46ml) was added slowly 
over 10 min. The reaction was allowed to warm to 5° over 2h and then' 
25 ethyl acetate and aqueous sodium bicarbonate were added and the 
mixture shaken and separated. The organic layer was washed with water, 
dried (MgS04) and the solvent removed in vacuo. The product was purified 
by flash chromatography (silica ; EtOAC/Hexane 1:1) to afford the title 
compound as a white solid (0.53g, 85%): 5H (DMSO dg) 10.55 (1H, s), 
30 8.70 (2H, s), 8.51-8.40 (1H,m). 7.50 (2H, d, i 8.4Hz). 7.29 (2H. d. J 
8.4Hz), 4.60 (1H, m), 4.12 (2H, d, J 8.4Hz), 3.87 (3H. s). 3.23-3.15 (2H, 
m), 1.16 (3H. t, J 7.2Hz); m/z (El*. 70V) 527. 

INTERMgPlilTP H 

35 S-Ethvl 3-(4-hvdroxvphenvh.2.rr4.6-dimethoYv-1 .3.5.tria7in.2- 
vlteminolprnninnatfl 
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A mixture of L-tyrosine ethyl ester hydrochloride (0.5(3g, 2.0mmbl) and 
DIPEA(0.74nnl, 4.4mmol) in CH3CN (8ml) was stirred at room temperature 
for 15 minutes and then 2-chloro-4,6-dimethoxy-1,3,5-tria2ine (0.43g, 
2.2mmol) was added, and the reaction stirred overnight then concentrated 
5 in vacuo. The residue was partitioned between EtOAc (50ml) and NaHCOa 
solution (50ml). The organic layer was washed with 1 0% citric acid solution 
(50ml). NaHCOa solution (50ml) and water (50ml), dried (MgS04) and 
concentrated in vacuo to give the title compound as a colourless gurri 
(0.48g, 68%): 6H (DMSO dg) 6.90 (2H, d). 6.65 (2H, d), 5.90 (1H, m), 4.90 
10 (1 H. m), 4.10 (2H, m), 3.95 (3H. s), 3.90 (3H, s), 3.10 (2H, m). 1 .20 (3H, t, 
J 7.1Hz); m/z(Er,70V)349. 

INTERMEPIATE 12 
2.3-BlsfDroDvlsutDhonvnpvra7inc 

15 Propanethiol (1.99ml, 22mmol) was added to a suspension of sodium 
hydride (60% in mineral oil, BSOmg, 22mmol) in THF (50ml). After lOmin, a 
solution of 2,3-dichloropyrazine (1.49g, lOmmol) in THF (15ml) was added 
and the mixture stirred at room temperature overnight. The reaction was 
quenched with water and the solvent removed in vacuo. The residue was 

20 dissolved in EtOAc, washed with water, 10% NaOH solution and brine, 
dried (Na2S04) and evaporated in vacuo to give a pale yellow oil (2.7g). 
This was dissolved in DCM (lOOml) at 0°, and mCPBA (57-86%, ~40mmol, 
12.1g) was added in portions. The mixture was stirred at room temperature 
overnight, then treated with NaaSOa (aq). The organic phase was washed 

26 with NaHCOa (aq), dried (Na2S04) and evaporated in vacuo to give the title 
compound as a whKe solid (3.1 8g): 6H (CDCI3) 8.94 (2H, s), 3.68-3.63 
(4H, m). 2.10-1.88 (4H, m), 1.10 (6H, t, J 7.4Hz); m/z (El*, 70V) 293. 

INTERMgPIATF ia 

30 4.g-Bis(prQt?ylsnlphQnyl)pyrimiding 

The title compound was prepared by the method of Intermediate 12 from 
4,6-dichloropyrimidine: 5H (DMSO dg) 9.77 (1H. d, J 1 .SHz), 8.40 (1H, d. i 
1.3Hz), 3.61-3.56 (4H, m), 1.75-1.65 (4H, m), 0.97 (6H, t, J 7.5Hz); m/z 
(EI*. 70V) 293. 

INTgRMgPIATP iA 
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2-ChlQro-?-phenpxYqwinpxaling 

' A solution of phenol (564mg, 6mmol) in THF (5ml) was added to a 
suspension of sodium hydride (60% in mineral oil. 240mg, 6mmol) in THF 
(10ml). After lOmin 2,3-dichloroquinoxaline (995mg, 5mmol) was added. 
5 The mixture was stirred for 3 days. The solvent was removed in vacuo, the 
residue was dissolved in EtOAc, washed with NaOH (1M), dried (Na2S04) 
and evaporated /n vacuo to give a yellow solid. Recrystallisation from 
diisopropylether gave the title compound as off-white needles: 5H (DMSO 
de) 8.01-7.98 (1H, m), 7.77-7.67 (3H. m), 7.53-7.48 (2H. m), 7.37-7.30 (3H, 
10 m); m/z (El*, 70V) 257. 

INTERMEDIATE 15 

Ethvl 2>fdiethoxvDhosDhorvn-3-f4-nitroDhenvnproDionate 

Ethyl 2-(diethoxyphosphoryl)acetate (5.0ml, 25.2mmoI) was added to a 

15 suspension of sodium hydride (60% in mineral oil, 1.1 Og, 27.6mmol) in 
THF (40ml) at 0^ After 30min at room temperature, a solution of 4- 
nitrobenzylbromide (5.42g, 25.2mmol) in THF (40ml) was added over 
30min. The reaction mixture was stirred for 2h at room temperature, 
quenched with water and partitioned between Et20 and water. The 

20 aqueous phase was extracted with Et20 and the combined organic layers 
washed with brine, dried (MgS04) and evaporated in vacuo. Column 
chromatography (silica; MeOH/DCM, 1:49) gave the title compound as a 
pale yellow oil (2.01 g): 5H (CDCI3) 8.13 (2H, d, i 8.8Hz), 7.37 (2H, d, J 
8.8Hz), 4.23-4.06 (6H, m), 3.37-3.20 (3H, m), 1.35 (6H, t, J 7.1Hz), 1.16 

25 (3H,t. J7.1Hz):m/z(Er,70V)360. 

INTERMEDIATE 16 

Ethvl 3-f4-aminoDhenvn-2-fdiethoxvDhQSPhQrvh propionate 

A mixture of Intermediate 15 (4.5g, 12.0mmol) and tin(ll) chloride dihydrate 

30 (15g) in ethanol was stirred overnight. The solvent was removed in vacuo. 
DCM (100ml) and 1M NaOH (100ml) was added and the white precipitate 
removed by filtration. The organic phase of the filtrate was separated and 
evaporated in vacuo. The residue was acidified to pHI with dil. HCI and 
extracted with diethyl ether. The aqueous phase was basified to pHIO with 

35 Na2C03 and extracted with EtOAc. The EtOAc extracts were dried 
(MgS04) and evaporated in vacuo. Column chromatography (silica; 
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MeOH/DCM 5:95) gave the title compound as a yellow oil <2.19g): 5H 
(CDCI3) 6.98 (2H, d. i 8.2Hz). 6.59 (2H, d, i S.SHz), 4.22-4.04 (6H. m), 
3.25-3.02 (3H, m), 1.34 (6H, m). 1.16 (3H. t, J 7.1Hz): m/z (EI*. 70V) 330. 

5 INTERMEDIATE 17 

Ethvf 3-r4-r 3.5-DlchloroDvrld-4-vlcarboxamido^phenvn-2- 
fdiethoxvphosphorvh propionate 

A solution of 3,5-dichloropyrid-4-ylcarbonyl chloride (1.41g, 6.7mmol) in 
THF (10ml) was added to a solution of Intermediate 16 (2.19g, 6.7mmol) 

10 and NMM (0.88ml, 8.0mmol) in THF (40ml). The mixture was stirred at 
room temperature overnight then partitioned between EtOAc and water. 
The aqueous layer was extracted with EtOAc and the combined organic 
layers washed with 10% aqueous HCI and NaHCOa (aq), dried (MgS04) 
and evaporated in vacuo. Column chromatography (silica; MeOH/DCM 

15 5:95) gave the title compound as a yellow oil (2.61g): 6H (CDCI3) 8.55 (2H, 
s), 8.08 (1H, br. s), 7.55 (2H. d, J 8.5Hz), 7.21 (2H, d, J 8.5Hz), 4.19-4.08 
(6H. m), 3.25-3.10 (3H. m), 1.35 (3H, t, i 7.1Hz), 1.34 (3H, t, J 7.1Hz), 
1.18(3H.t. J7.1HZ). 

20 INTERMEDIATE 1« 

Ethvl 2-r4-(3.5-dlchloropvrid.4.vlcarboxamido^ben2vn acrvlate 

A mixture of Intermediate 17'(1.74g, 3.6mmol), potassium carbonate 
(1.48g, 10.7mmol) and aqueous paraformaldehyde (37% wt, 10ml) was 
heated at reflux for 4h. The mixture was partitioned between EtOAc and 

25 water. The aqueous phase was extracted with EtOAc and the combined 
organic layers washed with brine, dried (MgS04) and evaporated in vacuo, 
Column chromatography (silica; EtOAc/Hexane 50:50) gave the title 
Wmppund as a white solid (1.09g): 5H (CDCI3) 8.52 (1H, br. s), 8.44 (2H. 
br. s), 7.49 (2H, d, J 8.5Hz), 7.18 (2H, d. J 8.5Hz), 6.22 (1H, br. s), 5.49 

30 (1H, br. s), 4.15 (2H. q. J 7.2Hz), 3.60 (2H, br. s), 1.27 (3H, t. i 7.2Hz). 

INTERMEDIATE 1ft 

Ethvl 3.amino.2.r4.f3.5.dichl ropvrld-4-vl carboxamido)benzvn 

prppjon^tg 

35 A mixture of Intermediate 18 (1 .50g, 3.7mmol) and liquid ammonia (10ml) 
was kept in a sealed vessel for 3d at room temperature. Column 
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chromatography (silica; MeOH/DCM 1 :9 to 1 :4) gave the title compound as 
a colourless oil (1.00g): 5H (DMSO dg) 10.83 (1H, s), 8.78 (2H, d. J 8.5Hz), 
7.54 (2H. d, 1 8.5Hz), 7.16 (2H, d. J 8.5Hz), 4.00 (2H, q. i 7.1Hz), 3.29 
(2H. br. s), 2.83-2.61 (5H, m), 1.10 (3H. t, J 7.1Hz): m/z (EI*. 70V) 396. 

INTERMEDIATC 20 

Ethvl 2-diazo-3-r4-f3.5-dichloroDvrid-4-vlcarboxamido^nhBntfll 
propionate 

A solution of the compound of Intermediate 3 (free amine) (2.80g, 
7.40mmol), glacial acetic acid (1.4ml, 24.50mmol). isoamyl nitrite (1ml, 
7.40mmol) in 100ml anhydrous chloroform were stirred at reflux under 
nitrogen for 1h. On cooling the solution was washed with water (2 x 25ml), 
saturated NaHCOa (2 x 25ml), water (2 x 25ml), dried (Na2S04) and 
evaporated In vacuo to afford the title compound as a yellow solid (2.1g, 
100%): 5H (CDCI3) 8.56 (2H, s). 7.72 (1H, br. s), 7.55 (2H, d. A 8.5Hzj, 
7.26 (2H. d, J 8.5Hz), 4.22 (2H, q. i, 7.1Hz). 3.62 (2H, s), 1.25 (3H, t, J 
7.1Hz). 

INTERMEDIATg 21 

5-Chtoro-2-f2.5.dimethvlPviTol-1.vl^^vridinft 

2-Amino-5-chloropyridine (lO.Og, 77mmol), acetonyl acetone (8.8g, 
77mmol) and a catalytic amount of p-toluenesulphonic acid in anhydrous 
toluene (250ml) was heated to reflux for 5h under Dean and Stark 
conditions. The solvent was removed in vacuo, the residue slurried in 
hexane (250ml), filtered through cellte and the solvent removed in vacuo to 
. give the title compound as a yellow oil (16.0g): 5H (CDCI3) 8.57 (1H, dd, J 
2.7, 0.6Hz), 7.78 (1H, dd, J 8.4, 2.7Hz), 7.17 (1H, m, J 7.5, 0.5Hz), 5.91 
(2H, s),2.14(6H, s). 

IMTERMgPIATF 29 

5-Chloro-4-ProPvlthio.2-f2.5.dimethviDvrro|.1.vn.pvridine 

To a solution of LDA (12.3mmol) in anhydrous toluene (6ml) at -78° under 
nitrogen was added Intermediate 21 (2.3g, 11.2mmol) in THF (6ml) 
dropwise over 15min. After stirring a further 15 min at this temperature n- 
propyl disulfide (1.92, 12.8mmol) in THF (2ml) was added dropwise 
maintaining the temperature at -78°. On completion of the addition the 
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reaction was allowed to warm to room temperature and quenched with 
10% NH4CI solution, diluted with EtOAc (50ml) and the phases separated. 
The organic phase was washed with water (2 x 10ml), dried (MgS04) and 
the solvent removed in vacuo. The residue was purified by 
5 chromatography (silica; 2% EtOAc/Hexane) to give the title compound 
(2.9g) as a yellow solid: 5H (CDCI3) 8,39 (1 H, s), 7.00 (1 H, s), 5.92 (2H. s). 
2.91 (2H, d. A 7.4Hz), 2.15 (6H, s), 1.74 (2H, m), 1.09 (3H. t, J 7.4H2). 

INTERMEDIATE 23 
10 2-Amino-5-Chloro^--propvlthiopvridine 

Intermediate 22 (1.3g, 4.6mmol) and hydroxylamine hydrochloride (1.6g, 
23mmol) were heated to reflux in EtOH (12ml) and water (3.5ml) for 16h. 
The cooled solution was poured onto cone HCI (12ml)/water (48ml) and 
the resulting solid filtered, washed with water and dried to give the lil|g 
15 comoound as a brown solid (550mg): 5H (CDCI3) 8.11 (1H, s), 6.91 (1H. 
s), 3.01 (2H, t, J 7.3H2), 1.64 (2H. m), 1.00 (3H, t, J 7.3H2) ): m/z (El*, 
70V) 203. 

INTERMEDIATE 24 

20 Resin t?o»nd (gV2-(9-FlviprenYlmgth9XYgart?9nvlamin9V^r4^ 
dichlqropyri^l-4-yl cart?9xamidg)phenYnprgpan9ic acid 

Paramax Wang resin (Advanceld Chemtech, 8.0g, 0.69mmol/g, 5.52mmol 
equivalent) in DCM (100ml) was treated with N-a-FMOC-4-nitro-L- 
phenylalanine (1 1.93g, 27.6mmol), diisopropylcarbodiimide (4.32ml, 

25 27.6mmol) and 4-N,N-dimethylaminopyridine (0.67g, 5.52mmol) and 
mixture was agitated at room temperature for 16h. The resin was filtered 
and washed with DMF, methanol and DCM, then air-dried. The resin was 
then treated with stannous chloride dihydrate (12.5g, 55.2mmol) in DMF 
(100ml) at room temperature for 6h, washed with DMF, methanol and 

30 DCM, then air dried overnight. The resin was treated with pyridine (4.44ml, 
55.2mmol), 3,5-dichloropyrid-4-carbonyl chloride 3.52g, 16.56mmol) and 
4-N,N-dimethylamino pyridine (0.67g, 5.52mmol) in DCM (100ml). The 
reaction mixture was agitated at room temperature for 16h. The resin was 
then washed with DMF, methanol and DCM, then with two 50ml portions of 

35 a 10% solution of pyridine in DMF (100ml). The resin was further washed 
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with hot ethanol (2 x 100ml), DMF, methanol and DCM then air-dried to 
, give the title com pound. 

INTgRMEDIATg 2S 
5 Resin bound 3-r4-f3.S.dichloropvrid.A.vlrarboxamido)phPnyq.9. 
diazopropanoic acid 

A portion of Intermediate 24 (3.0g) was treated twice with a 20% solution 
of piperldine in DMF (100ml), once for 5min and once for 15min. The resin 
was washed with DMF, methanol and DCM. This material was treated with 
10 isoamyl nitrite (1.79ml. 12.30mmols) and acetic acid (0.074ml, 1.23mmols) 
in anhydrous chloroform (70ml) for Ihr, then filtered and washed with 
DMF, methanol and DCM then finally air dried to give the title compound . 

15 EXAMPLE 1 

S-IVIethvl3-r4-(3.5-dichloropvrid-4.vlcarboy amldo^phenvn-2.(4.6- 
dimethoxv-i.3.5-triazin-2-vlaminotorQninnafri» 

A solution of Intermediate 4 (330mg, 0.90mmol), DIPEA (163nl, 121mg, 
0.94mmol), and 2-chloro-4,6-dimethoxy-1,3,5-triazine (233mg, 1.32mmol) 

20 in MeOH (2ml) was stirred under gentle reflux for 7h under N2. The 
volatlles were removed in vacuo and the residue partitioned between 
EtOAc (80ml) and saturated aqueous NaHCOs (30ml). The phases were 
separated and the aqueous layer re-extracted with EtOAc (40ml). The 
combined organic extracts were washed with brine (10ml), dried (Na2S04) 

25 and evaporated in vacuo to afford a straw-coloured oil. Chromatography 
(silica; 4% MeOH/DCM) afforded the title compound as a colourless foam 
(330mg, 73%): 5H (CDCI3) 8.46 (2H, s), 8.32 (1H, s), 7.51 (2H, d, J 
8.4Hz), 7.12 (2H. d, i 8.4Hz), 6.17 (2H, d, J 8.OH2), 5.00 (1H, d, i 13.8, 
6.0Hz), 3.92 (3H, s), 3.89 (3H. s) and 3.75 (3H, s); m/z (EI+, 160V) 507, 

30 509. 

S-3-r4-(3.5-DichlorcPvrid.4-vtcarbQxamifio^phenvn-2.f 4.6-dimethoYy. 
1.3.5-triazin.2-vlamtnotpropanolc acid. 
35 A solution of the compound of Example 1 (300mg, 0.59mmol) and 
LiOH.H20 (0.88mmol) in dioxane (2ml), MeOH (1ml) and water (2ml) was 
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Stirred at room temperature for 1h. The pH was made acidic with a few 
drops of AcOH and the volatiles removed in vacuo. The residue was 
chromatographed [silica; DCM (400— >200), MeOH (20), AcOH (3), H2O 
(2)] affording the product as a colourless oil. Freeze drying from aqueous 
5 MeOH gave the title com oound as a white amorphous solid (21 5mg, 76%). 
5H (de DMSO) 10.84 (1H. s). 8.77 (2H. s),8.10(1H, d. J 8.0Hz). 7.54 (2H. 
d, J 8.4Hz), 7.29 (2H. d. J 8.4Hz), 4.58-4.48 (1H, m), 3.80 (3H. s). 3.78 
(3H, s), 3.12 (1H, dd, J 14.0, 4.7Hz) and 2.98 (1H, dd, J 14, 10.2Hz). m/z 
(EI+IOOV), 493, 495, 497. 

10 

EXAMPLE 3 

S-Ethvl3-r4-f3.5-dichloroDvrid^.vlcarboxamido^Dhenvl1.2^e- 

chlQrQpyrimitfn4-vlaminQ)pr9Blgnate 

3,5-Dichloropyrid-4-carbonyl chloride (289mg, 1.37mmol) was added to a 
15 stirred solution of Intemiediate 9 (400mg, 1.25mmol) and NI\4M (150nl, 
139mg, 1.37mmol) in dry DCM (10ml). After stirring for 1h at room 
temperature under N2, the reaction mixture was partitioned between DCM 
(70ml) and saturated aqueous NaHCOs (30ml). The phases were 
separated and the aqueous layer re-extracted with DCM (50ml). The 
20 combined organic extracts were washed with brine (10ml), dried (Na2S04) 
and evaporated in vacuo. The obtained orange oil was chromatographed 
(silica; 5% MeOH/DCM) to afford the title compound as a straw-coloured 
foam (504mg, 82%); 5H (CDCI3.) 8.48 (2H, s). 8.41 (1H, s), 8.32 (IN, s), 
7.48 (2H, d, J 8.4Hz), 7.08 (21 H, d, J 8.4Hz). 6.38 (1H, s), 5.72 (1H, br s), 
25 4.96 (1H, br s), 4.22 (2H, q. J 7.1Hz), 3.25 (1H, dd, i 14.0, 5.5Hz). 3.14 
(1H.dd.J14.0, 5.8Hz) and 1.21 (3H, t, J7.1Hz); m/z (EI+, 160V) 496. 

EXAMPLE A 

S-3-r4-f3.5.DichlorQDvrid-4-vlcarboxamidotohenvll-2-(6. 

30 chloropvrimidin-4-vlamino^Dropanoic acid. 

A solution of Example 3 (475 mg, 0.96mmol) and LiOH. H2O (40mg, 
0.96mmol) in dioxane (5ml), MeOH (3ml) and water (3ml) was stin-ed at 
room temperature for 2.5h. A few drops of AcOH were added and the 
volatiles removed in vacuo. The residue was chromatographed (silica; 

35 DCM (200), MeOH (20), AcOH (3). H2O (2)) to afford the product as a 
slightly yellow oil. The oil was dissolved in a small volume of MeOH, 
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diluted with water and freeze-dried to give the title compound as an off- 
, white amorphous solid (290mg, 65%); Found: C, 47.67; H, 2.9; N. 14.65. 
C19H14CI3N5O3.O.66 H2O requires C, 47.67; H, 3.23; N, 14.63%. 5H (de 
DMSO) 10.86 (1H. s). 8.78 (2H. s). 8.26 (1H. s), 7.98 (1H, br d. J7.6Hz). 
5 7.55 (2H. d. J 8.2Hz). 7.25 (2H. d. J 8.2Hz). 6.66 (1 H. s). 4.76 (1 H, br s). 
3.16 (1H, dd, 1 13.9. 4.7Hz) and 2.98 (1H, dd. J 13.9, 8.9Hz); m/z (EI+, 
160V)468. 

EXAMPLE g 

10 S-Ethvl 3-r4-(3.5-dichloropvrid^-vlcarbQ xamido^-Dhenvn-2-(6- 
propvlthiopvrimidin-4-vlamino^propionate 

A solution of Intermediate 3 (2.0g, 4.8mmoi), DIPEA (1.29g, 1.74ml, 10 
mmol) and 4-chloro-6-propylthio-pyrimidine (1.08g, 5.7mmol) in 2- 
ethoxyethanol (8ml) was heated at 110° for 2 days and 130° for 2 days 

15 under nitrogen. The volatiles were removed in vacuo and the dark oil 
partitioned between EtOAc (100ml) and 5% aqueous citric acid (40ml). 
The phases were separated and the aqueous layer re-extracted with 
EtOAc (2 X 30ml). The combined organic extracts were washed 
consecutively with saturated aqueous NaHCOa (20ml), water (20ml), brine 

20 (20ml), dried (Na2S04) and treated with activated carbon, filtered and 
evaporated in vacuo. The obtained oil was purified by chromatography 
(silica; 2 -3% MeOH/DCM) to afford the title compound (together with 20% 
of the ethoxyethyl ester analogue) as a pale yellow foam (1.26g, 49%): 5H 
(CDCI3) 8.56 {2H, s), 8.38 (1H, s). 7.68 (1H, s), 7.53 (2H, d, J 8.6Hz), 7.13 

25 (2H, d, J 8.6Hz), 6.20 (IH, s), 5.23-5.12 (1H, m), 5.00-4.84 (1H. m), 4.21 
(2H, q, J 7.1Hz), 3.26 (1H, dd, J 14.0, 5.3Hz), 3.15 (1 H. dd, J 14.0, 5.7Hz), 
3.06 (2H, t, A 7.3Hz), 1.71 (2H, hex. J 7.3Hz), 1.29 (3H, t. J 7.1 Hz), 1.04 
(3H, t. J 7.3Hz); m/z (El*, 100V) 520. 

30 EXAMPLE 6 

S-Ethvl 3-r4-(3.5-dlchloropvrid.4-vlcarboxamidoUphfinvn-2.ffi- 

propvlsulphonvlpvrimiriin^.vlamino^prQpionati. 

mCPBA (assumed 60% pure, 1 .43g, 4.96mmol) was added to a solution of 

the compound of Example 5 (1.26g, 2.36mmol) in dry DCM (20ml), and 
35 stirred at room temperature for 4h. 10% aqueous sodium sulphite (20ml) 

was added and stirred for 5 min. After diluting with DCM (130ml) and 
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shaking, the phases were separated. The organic phase was washed 
consecutively with saturated aqueous NaHCOa (3 x 30ml), water (25ml) 
and brine (10ml), dried (Na2S04) and evaporated in vacuo. 
Chromatography (silica; 2% MeOH/DCM) afforded the title compound as a 
5 pale yellow foam (640mg, 50%): 5H (CDCI3) 8.63 (1H, s), 8.50 (2H, s), 
8.05 (1H. s), 7.47 (2H. d, J 8.6H2), 7.10 (2H, d, J 8.6Hz), 6.22-6.13 (1H, 
br. m), 5.18-5.08 (1H, br. m), 4.24 (2H, q. J 7.4Hz), 3.32-3.25 (2H. m). 3.17 
(1H, dd, J 14.1, 6.2Hz). 1.75 (2H. hex, J7.4Hz), 1.31 (3H, t, J 7.1 Hz), 1.03 
(3H, t, A 7.4Hz); m/z (Ef , 1 0OV) 566. 

10 

EXAMPLE 7 

S-3-r4-f3.5-DichloroDvrid-4-vlcarboxamido^-Dhenvn-2-(6- 
DroDvlsulphonv!pvrimidin-4.vlamino^proDanoic acid 

The title compound (395mg, 66%) was prepared from the compound of 
15 Example 6 (630 mg, 1.11 mmol) by hydrolysis in a similar manner to 
Example 2: 5H (DMSO dg) 10.85 (1H, s), 8.77 (2H, s), 8.56 (IN, s), 8.44 
(1 H, d. J 7.8Hz). 7.55 (2H. d, J 8.4Hz), 7.26 (2H, d. J 8.4Hz), 7.22 (1 H. s), 
4.85-4.72 (1H. br. m), 3.33 (2H, t, J 7.6 Hz). 3.18 (1H. dd. J 13.8, 4.7Hz), 
2.99 (1H, dd, i 13.8. 9.1 Hz). 1.59 (2H. hex, i 7.6Hz), 0.93 (3H, t, A 
20 7.6Hz);m/z(Er.70V)538. 

EXAMPLE 8 I 

S-Ethvl 3-r4-f3.5.dichloropvrid-4-vicarboxamidoVphenvl].2.^6. 
propvlsulphinvlpvrimidin-4-vlamino^Dropionate 

25 mCPBA (assumed 86% pure, 223mg, 1.11 mmol) was added to an ice-bath 
cooled solution of the compound of Example 5 (500mg, 0.94mmol) in dry 
DCM (15ml), and stirred for 1h with cooling and for 2h at room 
temperature. 10% aqueous sodium sulphite (10ml) and DCM (100ml) was 
added and the mixture vigorously stirred for 5 min. The phases were 

30 separated and the organic phase was washed consecutively with 
saturated aqueous NaHCOs (2 x 30ml), water (10ml) and brine (10ml), 
dried (Na2S04) and evaporated in vacuo. Chromatography (silica; 2-3% 
MeOH/DCM) afforded the title compound as a mixture of diastereoisomers 
together with a small amount of the corresponding ethoxyethyl analogue 

35 (330mg, 64%): 5H (CDCI3) 8.82-8.80 (1H. s). 8.49-8.45 (3H, s), 7.53-7.47 
(2H, overlapping d's, J 8.6Hz). 7.17-7.08 (2H, overlapping d's i 8.6Hz), 
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7.01-6.95 (1H. s), 6.31-6.22 (1H, m). 5.20 5.00 (1H, br. m), 4.30-4.15 (2H, 
' overlapping q's. J 7Hz), 3.87-3.12 (2H, br. m). 3.10-3.01 (1 H, br. m), 2.87- 
2.70 (1H, br. m), 1.92-1.74 (1H. br. m), 1:69-1.50 (1H, br. m). 1.33-1.20 
(3H. t, J 7Hz), 1 .08-0.99 (3H, overlapping t's, J 7H2); m/z (El*, 70V) 550. 

5 

EXAMPLE 9 

S-3-r4-f3.5-DichloroDvrid.4.vlcarboxamido^HjhenvlV2-(6. 

proPvlsulphmvlDvrimidin.4-vlamino^DropanQic ariid 

The title compound as a 1:1 mixture of diastereoisomers (278mg, 92%) 

10 was prepared from the compound of Example 8 (320 mg, 0.58 mmol) by 
hydrolysis in a similar manner to Example 2; 5H (DMSO de) 10.85 (1H, s), 
8.77 (2H, s), 8.40 (1H, s), 8.25 (1H, d. i 7.6Hz). 7.55 (2H, d. J 8.3H2). 
7.30-7.20 (2H, m). 7.09 (1H, s), 4.82-4.69 (1H, m). 3.17 (1H, dd. i 14, 
4Hz), 3.12-2.90 (2H, br. m). 2.85-2.72 (1H, m), 1.80-1:62 (1H. m). 1.55- 

15 1.37(1H,m), 1.01-0.90 (3H. overlapping t's); m/z (El*, 70V) 522. 

EXAMPLF 10 

S-Ethvl 3-r4-f3.5-dichloropvrid^.vlcarbo«amidoVphenvl1-2.rfi. 
benzvlthlopvrimidln^-vlamino^propionate 

20 A solution of Intermediate 3 (I.Og, 2.39mmol), DIPEA (647mg, 872^1, 5 
mmol) and 4-benzylthio-6-chloro-pyrimidine (678mg, 2,87mmol) in 2- 
ethoxyethanol (4ml) was heated at 120° for 58h. The volatiles were 
removed in vacuo and the residue worked up in a manner analogous to 
that described for Example 5. The crude product was chromatographed 

25 (silica; 2 -3% MeOH/DCM) to afford the title compound (together with 
some of the ethoxyethyl ester analogue) as a near colourless glassy solid 
(560mg, 40%): 5H (CDCI3) 8.55 (2H. s), 8.42 (1H, s), 7.73 (1H. s), 7.51 
(2H, d, J B.4HZ), 7.39-7.24 (m, 5H), 7.11 (2H. d. i 8.4Hz). 6.19 (1H, s), 
5.27-5.18 (1H, m). 4.95-4.81 (1H, m), 4.37 (2H. s), 4.21 (2H, q. J7.1Hz), 

30 3.21 (1H, dd. J 14.0. 5.0Hz). 3.15 (1H. dd. J 14.0, 5.7Hz), 1.28 (3H. t. J7.1 
Hz); m/z (EI*. 70V) 582. 

EXAMPLE 11 

S-3-r4-f3.5»Dlchloropvrid.4-vlcarboxamld nUphenvn.2.(6- 
35 benzvlthiopvrimidin.4.vlaminoteropanQir arid 
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The title compound was prepared from the compound of Example 1 0 by 
hydrolysis in a similar manner to Example 2: 5H (DMSO dg, 390K) 10.84 
(1H. br. s), 8.77 (2H, s), 8.24 (1H, s). 7.55-7.25 (7H, m), 6.46 (1H. s), 4.66 
(1 H. m). 4.31 (2H. s), 3. 1 3-2.90 (2H, m); m/z (Ef, 70V) 554. 

5 

EXAMPLE 12 

S-Ethvl 3-r3-ChlQro-4-f3.5-dichloroDvrid-4-vlcarbo xamidoUphenvlV2. 
f6-diethvlaminosulDhonvlDvrimidin^-viamino^DroDionat e andS-Efhyl 

3-r3.5-dichloro-4-f3.S-dichloroDvrid-4-vlcarboxamidoUnhcnvl]-?-{fi- 

10 diethvlaminosulDhonvlnvrimidin^-vlami no^DroDionate 

Chlorine gas was bubbled through a vigorously stired ice-bath cooled 
mixture of the compound of Example 10 (550mg), DCM (8ml) and 10% 
aqueous HCI (20ml). The cooled reaction mixture was then stirred for an 
additional 30min. Excess chlorine was removed by purging with nitrogen 

15 and the reaction mixture diluted with DCM (70ml). The phases were 
shaken, separated and the aqueous phase re-extracted with DCM (30mi). 
The combined organic extracts were treated with diethylamine (2ml) and 
left to stand for 45min. The volatiles were removed in vacuo and the 
residue partitioned between EtOAc (70ml) and water (20ml). The phases 

20 were separated and the aqueous phase re-extracted with EtOAc (2 x 
15ml). The combined organic extracts were washed with brine (10ml), 
dried (MgS04) and evaporatecl in vacuo. The obtained dark foam was 
chromatographed twice (silica; 2% MeOH/DCM then 25%Et20/DCM) 
affording a 2:1 mixture of the title compounds (240mg): 5H (CDCI3) 8.62 

25 (1H. s), 8.59 (2H x 0.66, s), 8.57 (2H x 0.33, s), 8.31 (1H x 0.66, s), 7.85 
(1H x 0.33, s). 7.20 (2H x 0.33, s), 7.11 (1H x 0.66, d, J 8.4Hz), 5.84-5.72 
(1H, br. m). 5.18-4.95 (1H, br. m), 4.26 (2H, q, J 7.1Hz), 3.39 (2H, q. J 
7.IH2), 3.28 (1H, dd, J 14.0, 5.3Hz), 3.17 (1H, dd. A 14.0. 5.6Hz). 1.32 (3H 
X 0.33, t. J 7.1 Hz). 1 .30 (3H x 0.66, t, J 7.1 Hz), 1.17 (6H. t, J 7.1 Hz); m/z 

30 (El*. 70V) 531 and 665. 



EXAMPLE 13 
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S-3-r3-Chloro-4-/3.5-dichloropvrid-4-vlcarboxamido^- Dhenvn-246. 
diethvlaminosulphonvlDvrimidin.4.vlamino\propanoic acid and S-3- 
r3.S-dichloro-4-f3.5-dichloropvrid^.vlcarboyamidoUphenvl1.2-(B. 
diethvlaminosulphonvlpvrimidin.4-vlaminotoropanQic acid 
5 The mixture of compounds of Example 1 2 (240mg, 0.38mmol) was treated 
with a solution of LiOH.2H20 (27mg, 0.64mmol) in dioxan (3ml) and water 
(3ml) at room temperature for 2.5h. A few drops of acetic acid were added 
and the volatiles were removed in vacuo. The residue was 
chromatographed several times (silica; DCM (400-200), MeOH (20), AcOH 

10 (3), H2O (2)) to separate the two title compounds , affording after freeze- 
drying from aqueous methanol, the less polar S-3-[3-Chloro-4-f3.5- 
dlchloroDvrid-4-vlcarboxamidoVphenvn-2-(6-diethvlamlnosulDhonyl 
pvrimidin-4-vlamino ^propanoic acid as a white amorphous solid (105mg, 
49%): 5H (DMSO dg) 10.61 (1H, s), 8.75 (2H, s), 8.50 (1H, s), 8.31 (1H. d, 

15 J 7.8Hz), 7.62 (1H, d, J 8.1Hz). 7.43 (1H. s), 7.28 (1H, d. i 8.1Hz), 7.10 
(1H. s). 4.83-4.75 (1H, m), 3.26 (4H, t. J 7.1Hz). 3.22 (1H, m). 3.05 (1H, 
dd, i 13.8, 9.1Hz), 1.06 (6H, t, i 7:i Hz); m/Z (ES*. 70V) 603; and the 
more polar S-3-r3.5-dichloro-4-f3.5.dichlQropvrid.4-vlcarboxamidQU 
Dhenvn-2-f6-diethvlaminosulphonvlpvrimidi n-4-vlamino^oropanQic acid as 

20 a white amorphous solid (49mg, 21%): 5H (DMSO dg) 10.83 (1H, s), 8.76 
(2H, s), 8.50 (1H, s), 8.29 (1H, d, J 7.8Hz), 7.44 (2H, s), 7.12 (1H, s), 4.85- 
4.74 (1H, m), 3.26 (4H, t. i 7.1Hz), 3.20 (1H, m), 3.05 (1H, dd, J 13.8, 
9.9Hz), 1 .05 (6H, t. J 7. 1 Hz); m/z (El* , 70V) 637. 

25 EXAMPLE id 

S-Ethvl 3-r3-Chloro^.<3.5.dichloropvrid^.vlcarboxamidoVphenvn.2. 
(6-propvlaminosulphonvlpvrimidin-4-vlamino^propionate 

The title compound (430mg) was prepared in an analogous manner to the 
compound of Example 12 starting from the compound of Example 10 
30 (500mg) and using n-propylamine: 5H (CDCI3) 8.63 (1 H, s), 8.60 (2H. s), 
8.45 (1H, s), 8.32 (1H. d. A 7.8Hz), 7.88 (1H, s), 7.25-6.98 (3H ,m), 6.02- 
5.90 (1H, m), 5.13-5.06 (1H. m). 4.28 (2H. q, J 7.1Hz). 3.38-3.15 (2H. m). 
3.04 (2H. q. J 7.1Hz). 1 .53 (2H, q. J 7.1 Hz). 1.24 (3H, t. J 7.1 Hz), 0.97 
(3H. t, J 7.1 Hz); m/z (El*. 70V) 627. 

35 

EXAMPLE 15 
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S-3-r3-Chloro-4-r3.5.dichloroDvriri^-x/ lcarboxamidoV.phenyl1.?.(y . 
Pr()PVlaminQSulphonvlDvrimidin.4.ylamino^propanoif! agij 

The title compound (151mg, 66%) was prepared from the compound of 
Example 14 (394 mg, 0.60 mmol) by hydrolysis in a similar manner to 
5 Example 2: 5H (DMSO de) 10.61 (1H, s), 8.76 (2H. s), 8.51 (1H. s), 8.32 
(1 H, d. J 7.8Hz), 7.80 (1 H, t. i 5.7H2). 7.63 (1 H. d. J 8.3Hz). 7.45 (1 H. s). 
7.29 (1H, d, J8.3H2),7.10 (1H. s), 4.85-4.74 (1H, m). 3.22 (1H. dd. J 13.9. 
4.9Hz). 3.02 (1 H. dd, J 1 3.9, 9.0H2). 2.86 (2H. t. J 6.8Hz). 1 .38 (2H, hex. J 
6.8H2). 0.79 (3H. t. J 7.3Hz); m/z (El*, 70V) 589. 

10 

EXAMPLE 16 

S-3-r4-f3.5-DichlQropvrid-4.vlcarboxamidoWphenvn-2-f6-mfithnYY.^. 

methvlsulDhonvlDvrimidin-4-vlamlnot DroDanoir acid 

The title compound was prepared from Intermediate 3 and 2,4-di- 

15 (methylsulphonyl)-6-methoxypyrimidine by a method similar to that 
described for Intermediate 10 followed by ester hydrolysis according to the 
method of Example 2: 5H (DMSO dg) 12.70 (1 H, br. s). 10.84 (1 H, s). 8.77 
(2H. s), 8.23 (d, J 7.6Hz) and 8.08 (d. J 7.7H2) together (1H), 7.54 (2H, d, 
J 8.0Hz), 7.33 (2H, d, J 8.0Hz), 6.48 (1H, s), 4.55-4.46 (1H, m), 3.89 (s) 

20 and 3.86 (s) together (3H). 3.20-3.03 (2H, m); m/z (El*, 70V) 540. 

EXAMPLE 17 I 

S-3-r4-r3.5-Dichloropvrid-4.vlcarboxamidoVphenvl1-2-f 6-methoyv-2. 
PrQPVlsulPhonvlPvrimidin-4-vlamino^nm panoic acid 

25 The title compotjnd was prepared from Intemiediate 3 and 2,4-di-ii- 
propylsulphonyl-6-methoxypyrimidine by a method similar to that described 
for Intennediate 10 followed by ester hydrolysis according to the method of 
Example 2: 6H (DMSO de) 12.69 (1H, br s), 10.83 (1H, s), 8.77 (2H, s), 
8.18 (d. i 7.9H2) and 8.06 (d. i 7.9Hz) together (1H), 7.54 (2H. d, J 

30 8.2H2). 7.32 (2H. d, 1 8.2Hz), 6.48 (s) and 6.47 (s) together (1 H), 4.55- 
4.42 (1H, m). 3.89 (s) and 3.86 (s) together (3H), 3.29 (2H, q. J7.7Hz). 
3.12 (1H, dd, J 13.9. 4.6Hz), 3.02 (1H, dd. J 13.9, 9.9Hz). 1.68-1.49 (2H, 
m). 0.94 (t. A 7.2Hz) and 0.92 (I, J 7.2Hz) together (3H); m/z (EI*. 70V) 568 
and 570. 

35 

EXAMPLE 1ft 
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S'3-r4-f3.5-DichloropvricM-vlcarfaoxamido^-Dhenvn-2-(4. 
' trifluoromethvlPvrimidin-2-vlamino)propanoic acid 

The title compound was prepared from Intermediate 3 and 2-chloro-4- 
{trifluoromethyl)pyrimidine, followed by hydrolysis: 6H (DMSO de) 12.70 
5 (1H, br.s). 10.83 (1H, s), 8.77 (2H. s), 8.58 (1H, d. i 4.9Hz). 8.16 (d, i 
8.0Hz) and 8.06 (d. J 8.0Hz) together (1H), 7.54 (2H, d, J 8.2Hz), 7.33 
(2H. d, J 8.2Hz). 6.99 (1H. d, J 4.9Hz), 4.62-4.42 (IH. br. m). 3.15 (1H. dd. 
J 13.7, 4.4Hz), 3.10-2.95 (iH, m); m/z (El*, 60V) 500 and 502. 

10 EXAMPLE 19 

S-3-r4-f3.5-Dichloropvrid-4-vlcarboxamido>-phenvlV2.(6. 
phenoxvpvrlmid8n.4-vlamino^propanQic acid 

The title compound was prepared from Intermediate 3 and 4-chloro-6- 
phenoxypyrimidine, followed by hydrolysis: 5H (DMSO dg) 10.85 (1H, s), 
15 8.77 (2H. s). 8.12 (IH, s). 7.60 (1H, br. d, J 8.0Hz), 7.54 (2H, d. J 8 3Hz). 
7.41 (2H. t, J 7.8Hz), 7.27-7.20 (3H, m), 7.12 (2H, d, J 8.2Hz), 5.88 (1H, 
s), 4.80-4.60 (IH, br. m), 3.12 (IH, dd, J 13.8, 4.7Hz), 2.90 (IH, dd. J 13.8, 
9.5Hz); m/z (El*, 60V) 524 and 526. 

20 EXAMPLE 20 

S-3-r4-(3.5-Dichloropvrid.4.vlcarboxam8doUphenvn.2-(2. 

methvlthiopvrlmidm.4.vlaminQlpropann1caftiri 

The title compound was prepared from Intermediate 3 and 4-chloro-2- 

methylthiopyrimidine followed by hydrolysis: 8H (DMSO dg) 10.83 (1H. s). 

25 8.77 (2H. s). 7.85 (IH, d. J 5.7Hz), 7.71 (IH, br. s). 7.64 (IH, d, J 8.5Hz), 
7.25 (IH, d, J 8.5Hz), 6.28 (IH, d, J 5.7Hz), 4.70-4.53 (IH, br. m). 3.12 
(IH, dd. J 14.0, 8,0Hz). 2.96 (IH, dd, J 14.0, 8.0Hz); m/z (El*, 60V) 478. 

EXAMPi F 71 

30 S-3-r4-/3.5-Dichioropvrid-4-vlcarboxamido).phenvl V245-carboxy-2- 
methvlthiopvrimidm-4-vlamlnotoropanoic acid 
The title compound was prepared from Intermediate 3 and ethyl 4-chloro- 
2-methylthiopyrimidine-5-carboxylate, followed by hydrolysis: 5H (DMSO 
de) 10.87 (IH, s), 9.01 (IH br. s), 8.77 (2H, s), 8.49 (IH, s), 7.55 (2H, d, J 

35 8.4Hz), 7.20 (2H, d, J 8.4Hz). 4.90^.80 (IH, m), 3.21 (IH, dd, J 13.8. 
6.2Hz). 3.09 (1H, dd, J 13.8, 6.9Hz), 2.44 (3H, s); m/z (El*. 60V) 522. 
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EXAMPLE 22 

S.3^4.f3.5.DichloroDvrid^.vlcarboxamldo\.phenvlT.2.(5- 
ethoxvcarboxv-2-methvlthioDvrimidin.4-vlamino^DrQpanoic acid 
5 The title compound was prepared from Intermediate 3 and ethyl 4-chloro- 
2-methylthiopyrimidine-5-carboxylate with subsequent partial hydrolysis of 
the coupled product: 5H (DMSO dg) 10.84 (1H, br. s). 8.77 (2H. s), 8.55 
(1H. s), 8.47 (1H, d. A 6.8Hz). 7.54 (2H, d, J 8.3Hz). 7.18 (2H. d, J 8.3Hz), 
4.94-4.83 (1H, m), 4.25 (2H, q, J 7 IH2), 3.26 (1H, dd. A 13.8, 5.3Hz). 3.13 
10 (1H, dd. A 13.8, 6.8Hz), 2.46 (3H, s), 1.26 (3H, t, A 7.1Hz); m/z (EI*. 60V) 
550. 

EXAMPLE 23 

S.3.r4.f3.5-DichloroDvrid^.vlcarboxamidoUDhenvn-2.r3-nitropvrid-2- 
15 vlamino^propanoic acid 

The title compound was prepared from Intermediate 3 and 2-chloro-3- 
nitropyrldine, followed by hydrolysis: 5H (DMSO de) 10.86 (1H, s), 8.77 
(2H, s), 8.49-8.43 (2H, m), 8.29 (1H, d, J 7.0Hz), 7.55 {2H, d, J 8.5Hz), 
7.22 {2H. d. A 8.5Hz), 6.84 (1H, dd, A 8.3, 4.5Hz), 5.03-4.99 (1H, m). 3.30- 
20 3.15 (2H,m); m/z {EI+, 60V) 476 and 478. 

EXAMPLE 24 ' 

S-3.r4-f3.S-Dichloropvrid.4.vlcarboxamido).phenvn.2.r5.nitropvrid.2. 
vlamlnoteropanoic acid 

25 The title compound was prepared from Intermediate 3 and 2-chloro-5- 
nitropyridine, followed by hydrolysis: 5H (DMSO dg) 10.84 (1H, s), 8.85 
(1H, d, J 2.6Hz), 8.76 (2H, s), 8.32 (1H, d. J 7.4Hz), 8.10 (1H, dd, J 9.4, 
2.6H2), 7.54 (2H, d. A 8.3H2), 7.26 (2H. d, J 8.3Hz), 6.69 (1H, d, A 9.4H2), 
4.81 (IN, br. m), 3.19 (1H, dd, J 13.9, 4.7Hz), 3.00 (IN. dd, A 13.9, 9.2Hz); 

30 m/z (EI+, 60V) 476 and 478. 

EXAMPLE 25 

S-3-r4.f3.5-Dichloropvrid^.vlcarboxa midoWphenvlV2-(6- 
propvlthiopvrimidin-4-vlamino)p ropanoic acid 
35 The title compound was prepared by hydrolysis of the compound of 
Example 6: 6H (DMSO dg) 10.83 (1H, br. s), 8.77 (2H, s), 8.21 (1H, s). 



wo 00/18759 



PCT/GB99/03210 - 



48 

7.54 (2H, d, J 8.4H2), 7.24 (2H, d. J 8.4Hz), 6.43 (1 H, br. s). 4.67 (1 H. br. 
s). 3.13 (1H, dd. i 13.9, 4.8H2)). 3.00-2.90 (3H, m). 1.61 (2H, hex. J 
7.3Hz), 0.95 (3H, t, i 7.3H2): m/z (El* , 160V) 506 and 508. 

5 EXAMPLE Ze 

S-3-f4-f3.5-Dichloropvrid.4-vlcarboxamidoWDhenvlV2.f2. 
nitroDhenvlamino^propanoic acid 

The title compound was prepared from Intermediate 3 and 2- 
fluoronitrobenzene, followed by hydrolysis: 6H (DMSO dg) 10.86 (1H, br. 
10 s), 8.76 (2H, s), 8.20 (IH, d, J 7.7Hz), 8.08 (1H, dd, i 8.6, 1.6Hz). 7:56 
(2H, d. A 8.5Hz). 7.53 (IH. m), 7.16 (2H, d. J 8.5Hz), 7.04 (IH, d, A 8.2Hz). 
6.74 (IH, t. J 7.5Hz). 4.79-4.73 (IH, m), 3.26-3.13 (2H, m); m/z (EI+, 60V) 
476 and 478. 

15 EXAMPLE 27 

S-3-r4.f3.5-DichloroDvrid.4-vlcarboxamido\.phenvn-2.fDvrimidin-2. 
vlaminotoropanoic acid 

The title compound was prepared from Intermediate 3 and 2- 
chloropyrimidine. followed by hydrolysis: 6H (DMSO de) 10.82 (1H, br. s). 
20 8.76 (2H. s), 8.23 (2H, d, i 4.7Hz), 7.52 (2H. d, J 8.3Hz), 7.27 (2H, d. J 
8.3Hz), 7.12 (IH, d, J 7.5Hz), 6.57 (IH. t, J4.7Hz), 4.504.40 (1H, m), 3.12 
(IH, dd, i 13.8, 4.5Hz), 3.00 (IH, dd, J 13.8, 9.1Hz); m/z (El*, 60V) 432 
and 434. 

25 EXAMPLE 28 

S.3-r4-f3.S-Dich!oropvrid.4.vlcarboxamidoUphenviV2-f6. 
methvlsulphonvlpvrimid1n.4.vlamlno^propanoic acid 
The title compound was prepared from Intermediate 3 and 2,4-di- 
(methylsulphonyl)-pyrimidine, followed by hydrolysis: 5H (DMSO dg) 8.79 

30 (2H, s). 8.58 (1 H, s), 8.47 (1 H, d, i 7.8Hz). 7.57 (2H, d, J 8.5Hz), 7.28 (2H, 
d, J 8.5Hz). 7.21 (IH, s), 4.79 (IH. m), 3.20 (3H, s), 3.19 (1H, m), 3^00 
(IH, dd, J 13.9, 9.2Hz); m/z (El*, 70V) 510. 



35 



EXAMPLE 29 

S.3-r4.f3.5.Dichloropvrid.4.vlcarbQxamido\.phenvn.2.^2 
proDvlsulDhonvlDvrimidln.4.vlamino^propanQic add 
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The title compound was prepared from Intermediate 3 and Intermediate 
, 13, followed by hydrolysis: 6H (DMSO dg) 8.60 (2H, s), 8.10 (1H, d, J 
6.0Hz). 7.50 (2H, d, J 8.5Hz), 7.28 (2H. d, J 8.5Hz). 6.70 (1H. d, i 6.0Hz), 
4.90 (1H. m). 3.30 (4H, m), 3.10 (1H, m). 1.20 (2H. m). 1.00 (3H, t. J 
5 7.1Hz); m/z(Er. 70V) 538. 

EXAMPLE 30 

S-Ethvl 3-f4-(3.5-dichloroDvrid-4-vlcarboxamidol-Dhenvr|-2-f4. 
methoxv-6-dimethvlamino-1.3.5-tria2in-2-vlaminotDroDionate 

10 To a solution of Intennediate 1 0 (0.26g, 0.50mmol) in dry THF (5ml) under 
nitrogen was added dimethylamine (941 mg, O.Smmol) and DIPEA 
(0.17ml). The solution was stirred at room temperature for 4.5h then the 
solvent was removed in vacuo and DCM (10ml) was added. The organic 
layer was washed with aqueous sodium bicarbonate and water, dried 

15 (MgS04) and the solvent removed in vacuo. Flash chromatography 
(silica; EtOAc/Hexane 1:1) gave the title compound as a froth (0.1 6g, 59%): 
5H (CDCI3) 8.55 (2H. s). 7.75 (IN. br. s). 7.54 (2H, d, J 8.4Hz), 7.18 (2H. 
d. J 8.4Hz), 5.40 (1H, m), 4.90 (1H, m). 4.17 (2H, d. J7.2Hz), 3.84 (3H, s), 
3.28-3.10 (2H. m). 3.11 (6H, s). 1.16 (3H, t, J 7.2Hz); m/z (EI*. 70V) 534. 

20 

EXAMPLE 31 

S-3-r4-r3.5.Dichloropvrid.4.vlcarboxamldoUphenvn.2.f4.methoxv.6. 
dlmethvlamino.1 .3.5.tria2in.2-vtammo^propanoic acid 

The title compound was prepared from the compound of Example 30 by 
25 hydrolysis in a similar manner to Example 2: 5H (DMSO de) 10.83 (1 H, s), 
8.77 (2H. s), 7.53 (2H, d, J 8.0Hz), 7.38 (1H, m), 7.28 (2H, d, J 7.9Hz), 
4.72 (1H, m), 3.72 (3H, d, J 4.2Hz), 3.00 (8H, d. J4.5Hz); m/z (EI*. 60V) 
506. 

30 In a similar manner were prepared the following compounds of Examples 
32-49 
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EXAMPLE 32 

S-3-r4-f3.5-Dlchloropvrid-4.vlcarboxamidoVphenvn-2-f 4-methoxv-6 
diethvlamino-1 .3.5-tria2in-2-vlamino)p ropanoic acid 
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Prepared from Intermediate 10 and diethylamine, followed by hydrolysis: 
5H (DMSO de, 390K) 10.39 (1H. br. s). 8.65 (2H. s). 7.50 (2H, d, J 8.3Hz), 
7.25 (2H. d, J 8.3Hz), 6.41 (1H. br. m), 4.55 (1H, br. m). 3.54 (4H, dd. J 
6.9Hz), 3.39 (3H. s), 3.20-3.00 (2H, m), 1.11 (6H, t, J6.9Hz); m/z(Er, 
60V) 534. 

EXAMPLE 33 

S.3-r4-(3.5-DichloroDVrid.4.vlcarboxamido^-phenvl1.244.methoxy-e. 
morDholino.1 .3.5.tria7in.2.vlaminQ\propanolc acid 
Prepared from Intermediate 10 and morphoiine, followed by hydrolysis: 5H 
(DMSO de, 365K) 10.49 (1H, br. s). 8.69 (2H, s), 7.53 (2H, d. J 8.1Hz). 
7.25 (2H, d. J 8.4Hz). 6.87 (1H. br. s). 4.62 (1H, m), 3.78 (3H, s), 3.70-3.55 
(8H, m), 3.20-3.00 (2H, m); m/z (EI*. 70V) 548. 

EXAMPLE 34 

S-3W3.5-DichloroDvrid-4.vlcarfaoxamido^-nhenvn .2-f4-methoxv-6. 
proDvtoxv-1 ■3.5-triazln-2-vlamino)propanoic acid 
Prepared from Intermediate 10 and sodium n-propoxide, followed by 
hydrolysis: 6H (DMSO de, 390K) 8.69 (2H. s), 7.53 (2H, d, i 8.4Hz), 7.50 
(1H. br. m). 7.27 (2H, d, J 8.3Hz), 4.66 (1H, m), 4.20 (2H. t. J 6.6Hz), 3.82 
(3H. s), 3.25-3.00 (2H. m), 1 .68 (2H, m. J 6.8Hz), 0.93 (3H. t, J 7.4Hz); m/z 
(El*, 60V) 521. ' 

EXAMPLE as 

S-3-r4-f3.5-DichloroDvrid.4.vlcarboxamido^-DhenvlV244-metho»y^. 
Phenoxv-1.3.5.triagin.2.vlamlnoteropanoic acid 
Prepared from Intermediate 10 and sodium phenoxide, followed by 
hydrolysis: 5H (DMSO dg) 10.84 (1H, s), 8.77 (2H, s), 8.25 (1H, m), 7.53 
(2H, d, J 8.4Hz). 7.40-7.10 (7H. m), 4.52 (1H. m), 4.41 (1H, m), 3.76 (3H, 
s), 3.1 0-2.80 (2H, m); m/z (Ef , 60V) 555. 

EXAMPLE 36 

S-3-r4-f3.5-DichloroDvrid-4-vlcarboxamldoWDhenvll-2.f4-mftthnyv.R.n. 
propvlamino-1 ■3.S-triazin-2-vlamino^propanoic acid 
Prepared from Intermediate 10 and n-propylamine, followed by hydrolysis: 
6H (DMSO de. 390K) 10.38 (1H. br. s). 8.67 (2H, s). 7.51 {2H, d, J 8.4Hz), 
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7.25 (2H, d. J 8.4H2), 6.60 (1H, m), 6.44 (1H. m). 4.66 (1H. m). 3.77 (3H. 
s). 3.25-3.00 (4H, m), 1.53 (2H, q. J 14.3. 7.2H2), 0.88 (3H, t. J 7.4Hz); 
m/2(EI*,60V)520. 

EXAMPLE 37 

S-3-r4-(3.5-DichloroDvrid-4-vlcarboxamirin ) .Dhenvn-2-r4-methoxv-6. 
f 2 -hvdrOXVethvlaminoM ■3.5-triazin.2.vlamin o lproDanoin arid 
Prepared from Intermediate 10 and 2-hydroxyethylamine, followed by 
hydrolysis: 6H (DMSO dg, 350K) 10.57 (1H, s). 8.72 {2H. s). 7.54 (2H. d, J 
8.2Hz), 7.27 (2H. d, A 8.3Hz), 6.78-6.68 (1H. m). 4.62 (1H, m). 3.77 (3H, 
s), 3.50 (2H, d. A 6.0Hz), 3.35 (2H, d, J 5.65Hz). 3.17-3.02 (2H, m); m/z 
(El*, 60V) 522. 

EXAMPLE 3ft 

S-3-r4-f3.5-Dichloropvrid-4-vlcarboYamirinUphenvn.2U4. m ethoxv-6. 
(4-CarbOXVlPiPerldinvlM.3.5.triazin.2.vlaminn tDroDanQlr ariri 
Prepared from intermediate 10 and ethyl piperidine-4-carboxylate, followed 
by hydrolysis: 8H (DMSO de. 390K) 10.83 (1H, s), 8.76 (1H, s), 7.53 {2H, 
d. J 8.3Hz), 7.45 (1H. m), 7.27 (2H. d, A 8.4Hz). 4.55-4.30 (2H, m), 3.72 
(3H, s). 3.10-2.80 (2H, m), 1.90-1.75 (2H, m), 1.50-1.30 (2H. m); m/z (El*. 
70V) 590. 

EXAMPLE 39 

S-3-r4-f3.5-DlchloroPvrid-4-vlcarboxa mido\H3henyll.2-f4.nriethnyv-R- 
PiPerazinvl-1 ■3.5-tria2in-2.vlamino^pmpannj^ ^^jr^ 

Prepared from Intermediate 10 and N-BOC piperazine, followed by 
hydrolysis and BOC deprotection: 5H (DMSO dg) 10.58 (1H, s), 8.72 (3H, 
s), 7.53 (2H. d, A 8.5Hz), 7.24 (2H, d, J 8.5Hz). 6.86 (1H. m). 4.56 (1H, m), 
3.78 (3H, s), 3.64 (4H. t. J 5.0H2), 3.17-3.00 (2H, m), 2.75 (4H, t, A 5.0H2); 
m/2 (Er, 60V) 547. 

EXAMPLE 40 

S-3'r4-f3.5-Dichloropvrid-4-vlcarboxamirio\.Dhenvn.2W4 ^nethoyx/-fi. 
(N'-t-bUtVlQXVCarbonvlPiPera7invh.1.3.5.tria7in.2.vlaminn^nropano|^ 
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Prepared from Intermediate 10 and N-BOC piperazine, followed by 
hydrolysis: 5H (DMSO dg. 390K) 10.34 (1H, s), 8.67 (2H, s), 7.53 (2H, d. i 
7.0Hz), 7.52 (1H. m), 7.27 (2H, d. J 8.4Hz). 6.65 (1H. d. J7.6Hz). 4.70 
(IH, m), 3.81 (3H, s). 3.70 (4H. m), 3.40 (4H, m). 3.30-3.10 (2H. m). 1.46 
5 {9H,s); m/z(EI*, 70V) 647. 

EXAMPLE 41 

S-3-r4-f3.5-Dichloropvrid-4-vlcarboxamidoWphenvn.2.f 6-methvl-2- 
propvlsulphonvlpvrimidin^.vlamino\propanoic acid 

10 Prepared from Intermediate 3 and 6-methyl-2,4-di-(A)-propylsulphonyl)- 
pyrimidine, followed by hydrolysis: 5H (DMSO de) 10.83 (1 H, s), 8.77 (2H, 
s), 8.27 (IH, d, J 8.0Hz), 7.54 (2H, d, J 8.3Hz), 7.25 (2H, d, J 8.2Hz), 6.58 
(1H, s), 4.66 (IH, m), 3.44-2.90 (4H, m), 2.28 (3H, s), 1.67-1.59 (2H, m), 
0.96 (3H, t. J 7.4Hz); m/z (El*. 70V) 552. 

15 

EXAMPLE 42 

S-3-r4-(3.5-Dichloropvrid-4-vlcarfaoxaniido^phenvlT.2.^6. 
benzvlsulPhonvlPvrimidin-4-vlamino)propanoic acid 
Prepared from Intemiediate 3 and 4,6-di-(benzylsulphonyl)pyrimidine, 
20 followed by hydrolysis: 5H (DMSO dg) 10.85 (IH, s), 8.77 (2H, s), 8.62 
(IH, s), 8.35 (IH. d, i 7.4Hz^, 7.54 (2H, d. A 8.3Hz), 7.30-7.19 (7H, m), 
7.02 (IH, s), 4.71 {1H. m), 3.29-2.97 (2H. m), 1.89 (2H, s); m/z (El*, 70V) 
586. 

25 EXAMPt F 43 

S-3-r4-f3.5-Dichloropvrid-4.vlcarboxamido^phenvn.2.<6.carhow.2. 
proPvlsulphonvlpvrimidih.4-vlaminQ^propanoic acid 
Prepared from Intermediate 3 and methyl 2,6-di-(n-propylsulphonyl) 
pyrimidine-4-carboxylate, followed by hydrolysis: 6H (DMSO de) 10.85 (IH, 

30 s), 8.76 (IH, s). 8.76 (2H. s), 7.56 (2H, d, J 8.5Hz), 7.35 (1H, s), 7.26 (2H, 
d, J 8.5Hz), 4.74 (IH. m), 3.74-2.98 (4H, m). 1.70-1.62 (2H, q. A 7.5Hz), 
0.97 (3H, t, J 7.4Hz); m/z (El*, 70V) 582. 

EXAMPLE dd 

35 S-3-r4-(3.5-Dichloropvrld-4.vlcarboxamirio\.Dhenvn.2.< 6^Bthvl.4. 
(PrOPVlammocarbonvl).pvrimidln.2-vlainino^prQpanoic acid 
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Prepared from Intermediate 3 and 2-chloro-4-methyl-6-(n-propylamino- 
^ carbonyl) pyrimidine, followed by hydrolysis: 6H (DMSO dg) 10.82 (1H, s), 
8.76 (2H. s). 8.32 (1H, br. s). 7.53 (2H. d, J 8.5H2), 7.31 (2H, d, J 8.2Hz), 
7.00 (1H, s). 4.75 (1H, m), 3.30-3.10 (4H, m), 2.30 (3H. s). 1.54-1.47 (2H. 
5 q. J 14.6. 7.4Hz), 0.87 (3H, t, J 7.3Hz); m/z (El*, 70V) 531 . 

EXAMPLE 45 

S-3-r4-(3.5-Dichloropvrid-4-vlcarbQxamidot.Dhenvn.2.r 6.methvl-4. 
fdiethvlaminocarbonvh-Dvrimidin.2.vlaminQlDro Danoic acid 
10 Prepared from Intermediate 3 and 2-chloro-4-methyl-6-{diethylamino- 
carbonyl) pyrimidine, followed by hydrolysis: 6H (DMSO dg) 10.34 (1H, s), 
8.67 (1H, s), 7.51 (2H,.d, J 6.3Hz), 7.27 (2H. d. J 8.3Hz). 6.54 (1H and 1H, 
together 2H, s). 4.75 (1 H, m). 3.35 (4H, m), 3.23-3.07 (2H, m), 2.30 (3H, 
s), 1.13 (6H. m); m/z (EI*. 70V) 545. 

15 

EXAMPLE 46 

S-3-r4-f3.5-Dichloropvrid-4-vlcarboxamidot-phenvl].2 .f6^arboxv.2 . 
/SQ-butvlsulnhonvlPvrimidin-4-vlaminQ^propanQic add 
Prepared from Intermediate 3 and methyl 2,6-di-(/so-butylsulphonyl) 
20 pyrimidine-4-carboxylate, followed by hydrolysis: 5H (DMSO de) 1 0.84 (1 H, 
s). 8.76 (2H, s). 7.55 (2H, d. J 8.5Hz), 7.35 (1H, s), 7.26 (2H, d, i 8.5Hz), 
4.75 (1H, m), 3.39-3.02 (4H, m), 2.14-2.07 (1H, m), 0.98 (6H, d. J3.3Hz); 
m/z (El*, 70V) 596. 

25 EXAMPLE 47 

S-3-r4-(3.5-Dichloropvrld.4.vlcarb6xamidn\.phenvn-246 ^arboxv.2. 
hexvlsulPhonvlPvrlmidin.4.vlaminoVnrn Danoic acid 
Prepared from Intermediate 3 and methyl 2,6-di-(n-hexylsulphonyl) 
pyrlmidine-4-carboxylate, followed by hydrolysis: 6H (DMSO dg) 10.84 (1H, 
30 s). 8.78 (2H. s), 7.54 (2H, d. J 8.4Hz), 7.36 (1H, s), 7.25 (2H, d, J8.5Hz), 
4.77-4.71 (1H, m), 3.40-3.00 (4H, m). 1.65 (2H, m), 1.36 (2H, m), 1.24 (2H. 
t, J 3,3Hz), 0.82 (3H, t, J 6.9Hz); m/z (El*, 70V) 624. 

EXAMPI F dR 

35 S-3-r4-f3.5-Dichloropvrid-4.vlmethvloxvUphenvn.2.M 6.dimetho>cv. 
1 ■3.5-triazin.2-vlamino\prQpanoic acid 
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The title compound was prepared from Intermediate 7 and 2-chloro-4,6- 
dimethoxy-1,3,5-triazlne, followed by hydrolysis: 6H (DMSO dg) 8.7o (2H, 
s), aiO (1H, d, J 8.0Hz), 7.24 (2H, d, J aSHz), 6.95 (2H, d. J 8.3Hz), 5.18 
(2H. s), 4.52 (1H, m), 3.81 (3H, s), 3.80(3H, s), 3.15-2.90 (2H, m); m/z 
5 (Er, 60V) 480. 

EXAMPLE 49 

S-3-r4-f3.5-Dichloropvrid.4.vlcarboxamid o1.phenvn.2.m.6.prnpvlftYy. 
1.3.S-tria2in-2.vlamlno\DrnpannirariH 

10 Prepared from Intermediate 3 and 2-chloro-4,6-di-n-propoxy-1,3,5-triazine, 
followed by hydrolysis: 5H (DMSO dg) 10.84 (1H, br. s), 8.77 (2H, s), 8.00 
(1 H, d, J 7.8Hz), 7.54 (2H. d, J 8.4Hz), 7.30 (2H, d, J 8.4Hz), 4.52 (1 H, m), 
3.15-2.80 (2H, m), 1.64 (4H, m), 0.89 (6H, m); m/z (El', 60V) 549. 

15 EXAMPLE 50 

S-Methvl 3-r4-r3.5-dichloropvrid^.vlcarhoxamidoUDhenvl].?^M. 
methvl-4.6-dimethoxv.1.3.S.trlazin.2-vlaminotoropiQnate 

The title compound (350mg, 80%) was prepared in an analogous manner 
to the compound of Example 1 starting from S-Methyl 3-[4-(3,5- 
20 dichloropyrid-4-ylcarboxamido)-phenyl]-2-(N-methylamino)propibnate 

hydrochloride (500mg 1.19mmol): 5H (CDCI3) 8.55 (2H, s). 7.80 (1H, s), 
7.50 (2H, d, J 8.0Hz), 7.20 (2H, d, J 8.0Hz), 5.40 (1H, m), 4.00 (3H. s), 
3.95 (3H, s), 3.75 (3H, s), 3.50 (2H, m), 3.10 (3H, s); m/z (El*, 70V) 521. 

25 EXAMPLE 51 

S-3-r4-f3.5-Dichloropvrid-4-vlcarboxamidoWphenvll-2-fM .methvM.6 . 
dimethQXV-1.3.5-triazin-2.vlamino^propannlr ariri 
The title compound was prepared from the compound of Example 50 by 
the method of Example 2: 6H (DMSO de) 10.81 (s, 1 H), 8.77 (2H, s), 7.51 
30 (2H, d, J 8.5Hz), 7.23 (2H, d. J 8.5Hz), 5.34 (1H, m), 3.81 (3H, s). 3.80 
(3H, s), 3.22 (2H, m), 2.92 (3H. s); m/z (Er, 70V) 507. 
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EXAMPLE 52 

R-3-r4-f3.5-Dichloropvrid-4.vlcarboxamidoVDhenvn-2-/ 4. 6 -dimethoxv 
1.3.5-triazin-2-vlamino)pr oDanoic acid 
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The title ggmpoMnd was prepared from R-ethyl-3-[4-(3,5-dichloropyrid-4- 
ylcarboxamido)phenyl-2-aminopropionate hydrochloride in an analogous 
fashion to the compounds of Examples 1. and 2: 6H (DMSO de) 10.84 (s, 
1H), 8.72 (2H. s). 8.15 (1H. d, J.7.8Hz), 7.55 (2H. d, A 8.4Hz). 7.30 (2H, d, 
5 i 8.4Hz). 4.55 (1H. m), 3.80 (3H, s), 3.78 (3H, s). 3.12 (1H. dd. J 13.8, 
4.5Hz). 3.01 (1H, dd. J 13.8, 10.3Hz)); m/z (Ef, 70V) 493. 

EXAMPLE S3 

S-Ethvl 3-r4-N-methvl-f3.5-dichloroDvrid-4.vlcarhnY amidoUphPnvl1 .7. 

10 fN-methvl-4.6-dimethoxv.1.3.5.tria7m.? -viaminotprnpinqfl tft 

To a solution of the ethyl ester analogue of the compound of Example 50 
(310mg. 0.59mmol) in DMF (10ml) was added cesium carbonate (388mg. 
1.18mmol) and iodomethane (390^1, 590mmol) and the mixture was stin-ed 
at room temperature for 16h. The reaction was concentrated in vacuo and 

15 extracted with ethyl acetate (50ml). The organics were washed with water 
(2 X 50ml). dried (Na2S04) and evaporated. The residue was 
chromatographed (silica; EtOAc/Hexane 1:1) to give the title compound as 
a white solid (lOOmg, 31%): 5H (CDCL3) 8.35 (1H, d), 7.20 (2H, d), 7.00 
(2H. d). 5.10 (1H. m). 410 (2H. m). 4.00 (3H, s). 3.90 (3H, s), 3.49 (3H. s). 

20 3.40 (1H, m). 3.30 (1H. m). 2.80 (3H. m), 1.20 (3H. m); m/z (El*. 70V) 549. 

EXAMPLE 5d 

S-H4-N-IVIethvl-f3.5-dichloropvrid-4.vlcarboxamidoUn h envn-2^M. 
m9thvM.6-dimethoxv-1 ■3.5.tria7in-2.vla nnino^Dropannir a^j ^ 
25 The title compound was prepared from the compound of Example 53 in an 
analogous manner to Example 2: 5H (DMSO de) 8.37. (1H, s), 8.32 (1H, 
s), 7.18 (2H, d. J 8.4Hz). 7.11 (2H. d. J_8.4Hz), 5.24 (1H, dd, A 11.0, 
5.3Hz). 3.85 (6H, s). 3.36 (3H, s). 3.19 (2H, m). 2.77 {3H. s); m/z (El*. 
70V) 521. 

30 

EXAMPI F Sfi 

S-Ethvir4-(3.S-riichloropvrid^.vlearhoxamidQ^nhftnvl].7.f(^. 
chloroPvridayin.3.vHamino)propiQnate 

A solution of the compound of Intermediate 3 (420mg. Immol) in CH3CN 
35 (2ml) was treated with DIPEA (0.36ml. 2.1mmol) and 3,6- 
dlchloropyridazine (164mg. 1 .1 mmol) and heated to reflux temperature for 
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36h. The solvent was removed in vacuo, the residue re-dissolved in EtOH 
(2.5 ml) and a further portion of pyridazine (82mg, 0.55mmol) and DIPEA 
(0.18ml, 1.1mmol) were added. The resulting mixture was heated to reflux 
for 48h, the solvent was removed //? vacuo and the residue was dissolved 
5 in EtOAc (20ml) and washed with 10% cithc acid (2 x 10ml), NaHCOa (2 
x10ml) and brine (10ml), dried (MgS04) and the solvent removed in 
vacuo. The product was purified by chromatography (silica 2-5% 
MeOH/DCM) to give the title compound as a white so|id (SOmg, 16%): 5H 
(DMSO de) 10.85 (1H. s). 8.77 (2H. s), 7^56 (2H, d. J 8.5H2). 7.50 (1H, d. J 
10 7.7Hz), 7.39 (1H, d, J 9.3Hz). 7.26 (2H, d, J 8.5Hz), 7.02 (1H, d. J 9.3H2), 
4.20 (1H. m), 4.06 (2H, q. J 7.1Hz), 3.io (2H, m), 1.12 (3H. t, J 7.1Hz); m/z 
(Er,60V)494. 

EXAMPLE 56 

15 S-r4-f3.5-Dichloropvrid^-vlcarboxamido\ phenvn-2-rf6- 
chloroPvridazin.3-v»aminn]DroDanoic aciri 

The title compound (SOmg, 79%) was prepared from the compound of 
Example 55 by hydrolysis in a similar manner to Example 2 (67mg, 
0.14mmol): 5H (DMSO dg) 10.84 (1H, s), 8.77 (2H, s), 7.55 (2H, d. A 
20 8.5Hz). 7.37 (1H, d. J 9.3Hz). 7.35 (1H, m), 7.26 (2H, d, J 8.5Hz), 7.01 
(1H, d, J 9.3Hz), 4.67 (1H, m), 3.17 (1H, dd, J 18.8. 5.0H2), 2.96 (1H, dd, J 
22.6, 8.9Hz); m/z (Er, 60V) 466. 

EXAMPLE 57 

25 S-Ethvl-3-f4-nitrophenvn-2.rf4.6.dimetho«v. 1.3.S.tria2in.2. 
vhaminolpronionfltfl 

2-Chloro-4,6-dimethoxy-1,3,5-triazine (8.05g, 45.8mmol) was added to a 
solution of (S)-4-nitrophenylalanine ethyl ester hydrochloride (5.0g, 
38.2mmol) and DIPEA (13.6ml, 78.3mmol) in acetonitrile (80ml) and the 

30 reaction was stirred at room temperature for 16h, concentrated in vacuo 
and the residue partitioned between EtOAc (100ml) and NaHCOa solution 
(100ml). The organic layer was washed with 10% citric acid solution 
(100ml), NaHCOa solution (100ml) and water (100ml). dried (MgS04) and 
concentrated in vacuo. The crude product was purified by chromatography 

35 (silica; EtOAc/Hexane 1:1) to give the title compound (6.66g, 97%): 6H 
(CDCI3) 8.10 (2H, d, A 9.0Hz), 7.30 (2H, d, J 9.0Hz), 6.10 (1 H, m), 5.0 (1H. 
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m), 4.1 (2H, q, J 7.1Hz), 3.92 (3H, s), 3.90 (3H, s), 3.30 (2H. m), 1.25 (3H, 
; t, J7.1H2);m/z(Er, 70V)378. 

EXAMPLE 58 

5 S-Ethvl-3-f4-aminophenvn.2-rM.6.dimethoyv. 1.3.S.tria2}n-2. 
vhaminolpropionate 

Palladium (10% on charcoal) (660mg) was added to a solution of the 
compound of Example 57 (6.66g, 24,3mmol) in EtOH (100ml) and stirred 
under an atmosphere of hydrogen for 16h. The catalyst was removed by 
10 filtration and the solution concentrated in vacuo to give the title compound 
as a pink solid (5.26g, 86%) which was used without further purification: 
5H (CDCI3) 6.90 (2H, d), 6.60 (2H, d), 5.75 (1H, d). 4.90 (1H. m). 4.10 (2H, 
q), 3.95 (3H, s), 3.90 (3H, s), 3.10 (2H. m), 1.30 (3H. t); m/z (ES*. 70V) 
348. 

15 

EXAMPLE 59 

S-EttlVl-3-r4-f2.6-dichloroDhenvlcarbQxa mido^phenvn-2.ndfi- 
dimethQXV-1.3.5-tria7in-2-vhamino1pronionatB 

2,6-Dichlorobenzoyl chloride (0.22ml, 1.5mmol) was added to a solution of 
20 the compound of Example 58 (0.50g, 1.4mmol) and NMM (0.17ml, 
1.5mmol) in DCM (10ml). The reaction vyas stirred at room temperature for 
72h, then partitioned between DCM (50ml) and NaHCOa solution (50ml). 
The organic layer was washed with 10% citric acid solution (50ml), 
NaHCOa solution (50ml) and water (50ml), dried (MgS04) and 
25 concentrated in vacuo to give the title compound as a pink solid (0.61 g, 
82%) which was used without further purification: 6H (CDCI3) 7.60 (2H, d), 
7.30 (3H. m). 7.10 (2H, d), 5.90 (1H, d), 4.90 (1H, m), 4.20 (2H, m), 3.90 
(3H, s), 3.89 (3H, s), 3.20 (2H, m). 1 .25 (3H. m); m/z (Ef , 70V) 520. 

30 EXAMPLE 60 

S-3-r4-(2.6'Dichlorophenvlcarboxamidp^nhenvn.2.rf4.6.rilmfithnyy. 
1.3.5-trlaz}n-2.vhamino1nrnoanoic acid 

The title compounri was prepared by hydrolysis in a similar manner to 
Example 2 from the compound of Example 59: 5H (DMSO dg) 10.70 (1H, 
35. s), 8.15 (2H, d). 7.50 (6H. m), 7.25 (2H, d), 4.50 (1H. m), 3.75 (6H, m), 
3.00 (2H, m); m/z (El*. 60V) 492. 
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EXAMPLE g1 

S-Ethvl-3-r4-f2.flu6ro.6-trifluoromethviDhenvlcarboxamidotphenvn.2- 
rr4.6-dimethoxv.1.3.5.tria7in-2.vlVamino]Dropionate 

5 The title compound was prepared in an analogous manner to the 
compound of Example 59 using 2-fluoro-6-trifluoromethylbenzoyl chloride: 
5H (CDCI3) 7.6 (5H, m), 7.40 (1H, m), 7.10 (2H, d, J 8.0Hz), 5.90 (1H, d, i 
6.0Hz), 5.0 (1H. m). 4.2 (2H. q), 3.90 (2x 3H, s), 3.20 (2H. m), 1.25 (3H, t); 
m/z (El*. 70V) 538. 

10 

EXAMPLE 62 

S-3-r442-Fluoro-6-trifluoromethvlDhenvlcarboxamidotDhenvn-2.r(4.6- 
dimethoxv-1 ■3.5-triazin-2-vHaminolDroDanoic acid 
The title compound was prepared from the compound of Example 61 by 
15 hydrolysis in a similar manner to Examapie 2: 5H (DMSO de) 8.10 (2H, m), 
7.80 {3H. m), 7.50 (2H, m), 7.30 (2H, m), 4.50 (1 H, m). 3.70 (6H, s), 3.00 
(2H,m);myz(Er, 70V)510. 

EXAIWPLE 63 

20 S-Ethvl-3.r4.(4.6-dimethoxv-1.3.5-triarin-2-vltamlnophenvn.2.n4 6. 
dimethoxv.1.3.5-tria2in-2-vhaminolDroDionate 

2-Chloro-4,6-dimethoxy-1,3,5-triazine (0.30g, .1.7mmol) was added to a 
solution of the compound of Example 58 (0.50g, 1.4mmol) and DIPEA 
(0.60ml, 3.2mmol) in CH3CN (10m|). The reaction was stirred at room 

25 temperature for 72h, then concentrated in vacuo, partitioned between 
EtOAc (50ml) and NaHCOa solution (60ml). The organic layer was washed 
with 10% citric acid solution (50ml), NaHCOa solution (50ml) and water 
(50ml), dried (MgS04) and concentrated in vacuo to give the title 
compound as an off white solid (0.23g, 32%) which was used without 

30 further purification: 5H (CDCI3) 7.5 (2H, d, J 9.0Hz), 7. 1 0 (2H, d, J 9.0Hz), 
6.05 (1H, d, J6.0HZ), 5.0 (1H. m), 4.15 (2H, q), 4.05 (6H, s), 3.95 (6H, s), 
3.20 (2H. m), 1.25 (3H, m); m/z (El*, 70V) 487. 

EXAIWPLE64 

35 S-3.r4.(4.6.Dimethoxv.1.3.S.tria2in-2-vl\ami nophenvn-2.rf4.6- 
dimethoxv.1 ■3.5.tria7in-2-vnaminolDropanoic acid 
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The title compound was prepared from the compound of Example 63 by 
hydrolysis in a similar manner to Example 2: 6H (DMSO de) 10.00 (1 H, s), 
8.20 (2H. d), 7.55 (2H, d). 7.20 (2H. d). 455 (1H, m), 3.90 (6H. s). 3.80 
(6H, s), 3.00 (2H, m); m/z (EI*. 70V) 459. 

5 

EXAMPLE 

S-Ethvl 3-r4-(4.6-dimethoxv.1 3 S.tria?in.2.vl^Dhenoxv1.2.fM R. 
dimethoxv-1.3.5.triayin.?.x/namlnQlprQpiQnate 

A solution of Intermediate 11 (0.50g, 1.43 mmol) in DMF (10ml) was 
10 treated with caesium carbonate (0.94g, 2.86mmol) and stirred at room 
temperature for 15min. 2-Chloro-4,6-dimethoxy-1,3,5-triazine (0.25g, 
1 .43mmol) was added and the reaction stirred for 16h then concentrated in 
vacuo, and partitioned between EtOAc (50ml) and water (60ml). The 
organic layer was separated, dried (MgS04) and concentrated in vacuo to 
15 give the title compound as an off-white solid (0.47g, 67%): 6H (DMSO dg) 
7.25 (2H, d. J 7.0Hz). 7.20 (2H, d. J 7.0Hz), 5.90 (1H, d), 5.00 (1H. m), 
4.20 (2H, m), 4.00 (12H, s), 3.20 (2H. m). 1.20 (3H, t. J 7.1Hz); m/z (El*, 
70V) 488. 

20 EXAMPLg 66 

8-3-r4-f4.6-Dlmethoxv-1.3.5-tria2m-2-vnphenoxv1.2-rf4.6-dimi>thnvY. 
1.3.5-triazln.2.vnam!nft1nr opanoic acid 

The title compound was prepared from the compound of Example 65, by 
hydrolysis in a similar manner to Example 2: 6H (DMSO dg) 8.00 (1H, s), 
25 7.35 (2H, d. J 8.0Hz), 7.10 (2H, d, i 8.0Hz), 4.50 (1H, m), 3.85 (6H, s), 
3.79 (6H, s), 3.77 (6H, s), 3.20 (2H, m); m/z (El*, 70V) 460. 

EXAMPLF 67 

S-Ethvl 3-r4-f2.6-dichloroben7vnDhenoxvV2-r/ 4.6-dimethoyx/.1 a .S- 
30 triazin-2-v»aminQlnropinnatii 

A solution of Intermediate 11 (0.50g, 1.43 mmol) in DMF (10ml) was 
treated with caesium carbonate (0.94g, 2.86mmol) and stirred at room 
temperature for 15min. 2,6-Dichlorobenzyl bromide (0.38g, 1.58mmol) was 
added and the reaction stirred for 16h then concentrated in vacuo, and 
35 partitioned between EtOAc (50ml) and water (50ml). The organic layer was 
separated, washed with water (2 x 50ml), dried (MgS04) and concentrated 
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in vacuo. The residue was purified by chromatography (silica; 
EtOAc/Hexane 1:1) to give the title compound as an oil (0.26g, 36%): 5H 
(DMSO de) 7.45 (1H, m), 7.40 (1H, m). 7.35 (1H, m). 7.10 (2H, d), 6.90 
(2H, d), 5.8 (1H, d), 5.25 (2H. s), 4.10 (2H, m). 3.90 (6H. s), 3.10 {2H. m). 
5 1.3(3H, m);m/z (EI*, 70V)507. 

EXAMPLE 68 

S-3-r4-(2.6-Dichloroben?vnDhenoxv1.2.rM6-dimethoyv.1 .3.5.tria7in.2. 
yl)amlno]propanoic acid 

10 The title compound was prepared from the compound of Example 67, by 
hydrolysis in a similar manner to Example 2: 6H (DMSO de) 8.10 (1H, d), 
7.50 (2H. m), 7.45 (1H, m), 7.25 (2H, d, i 8.0Hz), 6.95 (2H, d, J 8.0Hz), 
5.15 (2H. m), 4.50 (1H, m), 3.80 (3H, s), 3.75 (3H, s), 3.00 (2H, m); m/z 
(El*, 70V) 479. 

15 

EXAMPLE 69 

S-3-r4-(3.5-Dichloropvrld^-vlcarboxam ido>Dhenvn-2-r3. 
(proPvlsulphonvnpvrazin-2-vlaminolDroDanoicacid 

The title cQmoound was prepared in an analogous manner to the 
20 compound of Example 1 starting from Intermediate 3 and Intermediate 12, 
followed by hydrolysis: 8H (DMSO dg) 10.86 (1H, s), 8.77 {2H, s), 8.40 
(1H, d. A 2.3Hz), 7.99 (1H, d, J i3Hz), 7.55 (2H, d, J 8.5Hz), 7.37 (1H, d, J 
7.0Hz), 7.18 (2H, d, J 8.5Hz), 4.80 (1H, br. q), 3.38-3.22 (3H, m), 3.10 (1H, 
dd, J 13.9, 7.0Hz), 1 .55-1 .46 (2H. m), 0.88 (3H, t, J 7.4Hz); m/z (El*, 70V) 
25 538. 

EXAMPLE 70 

S-3-r4-(3.5-Dichloropvrld.4.vlcarboxamidQ>phenvlV2.r3. 
chloropvrazin-2-vlaminQlproDanolc acid 

30 The title compound was prepared in an analogous manner to the 
compound of Example 5 starting from Intermediate 3 and 2,3- 
dichloropyrazine, followed by hydrolysis: 5H (DMSO de) 12.81 (1H, br. s), 
10.83 (1H, s), 8.77 (2H, s), 7.99 (1H, d, J 2.7Hz), 7.61 (1H, d. J 2.7Hz), 
7.54 (2H, d, J 8.5Hz), 7.28 (2H, d. J 8.5Hz), 6.87 (1H. d. J 7.9Hz), 4.68- 

35 4.61 (1 H, m), 3.22 (2H, m); m/z (El*. 70V) 466. 
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EXAMPLE 71 

, S-3-r4-(3.S-DichloroDvrid-4.vlcarboxamido^Dhenvn-2-f6. 
chloroDvra2in-2.vlamino1proDanQic acid 

The title compound was prepared in an analogous manner to the 
5 compound of Example 5 starting from Intermediate 3 and 2,6- 
. dichloropyrazine, followed by hydrolysis: 5H (DMSO dg) 12.82 (1H, br. s), 
10.84 (1H, s). 8:77 (2H. s), 7.97 (1H, s), 7.84 (1H. d. J 8.0Hz). 7.72 (1H, 
s), 7.54 (2H. d. i 8.5Hz), 7.27 (2H, d, J 8.5Hz), 4.51 (1H, ddd, J 8.9, 8.0. 
4.9Hz), 3.15 (1H, dd. J 13.9. 4.4Hz). 2.96 (1H, dd, A 13.9, 9.1H2): m/z (El*, 
10 70V) 466. 

EXAMPLE 72 

S-Ethvl 3-r4-f3.5-Dichloropvrid.4-vlcarboxamido>nherwn.2.p. 
chloroaulnoxalln-2-vlamino1propionate 

15 The title compound was prepared in an analogous manner to the 
compound of Example 5 starting from Intermediate 3 and 2,3- 
dichloroquinoxaline. The product contains some ethoxyethylester as a 
result of transesterification in the ethoxyethanol used as solvent in this 
case: 5H (DMSO dg) 10.38 (1H, s), 8.76 (2H, s). 7.76 (1H, d. i 8.2Hz). 

20 7.65-7.41 (6H, m), 7.32 (2H, d, J 8.4Hz), 4.82^.75 (1H, m), 4.17-4.06 (2H, 
m), 3.40-3.20 (2H. m), 1.14 (3H, t. J 7.1Hz); m/z (ES*. 70V) 544. For the 
ethoxyethyl ester: 6H (DMSO dg) 3.47-3.42 (m). 0.97 (3H, t, J 7.0Hz); m/z 
(El*. 70V) 588. 

25 EXAMPI F 7a 

S-3-r4-f3.5-DichloroDvrid-4-vlcarboxamido\phenvn-2-f3. 
chloroauinoxalin-2.\/laminolDropanoic acid 

The title compound was prepared from the compound of Example 72 by 
hydrolysis: 6H (DMSO dg) 12.84 (1H, br. s), 10.81 (1H. s), 8.76 (2H, s), 
30 7.76 (1H, d, A 8.2Hz). 7.63-7.61 (2H. m), 7-54 (1H. d, J 8.5Hz). 7.46-41 
(1H, m), 7.33-7.25 (3H. m). 4.86-4.79 (1H, m), 3.30-3.26 (2H, m); m/z (El* , 
70V) 516. 



35 



EXAMPLE 7A 

S-3-r4-f3.5-Dichloronvrld-4-vlcarboxamidotphenvn.2.f3. 
Phenoxvauinoxalin-2-vlaminolDroDanoic acid 
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The title compound was prepared in an analogous manner to the 
compound of Example 5 starting from Intermediate 3 and Intermediate 14 
followed by hydrolysis: 5H (DMSO de) 12.90 (1H, br. s), 10.83 (1H, s), 
8.76 {2H, s), 7.57-7.23 (14H, m), 4.91-4.84 (1H, m). 3.30 (2H, br. d J 
5 6.6Hz); m/z (El*, 70V) 574. 

EXAMPLE 7S 

S-Ethvl 3-r4-f3.5-DichloroDvrid.4-vlcarboyami dotDhenvn.2.r3. 
morDolinoauinoxaiin.2-vlamino1nropiQnate 

10 A mixture of the compound of Example 73 (300mg, 0.55mmol), morpholine 
(58^1, 0.66mmol) and DIPEA (192^1, l.lmmol) in ethoxyethanol (2mi) was 
heated at reflux overnight. The solvent was removed in vacuo. The residue 
was dissolved in DCM, washed with dil. HCI, dried (Na2S04) and 
evaporated in vacuo. Column chromatography (silica; EtOAc/Hexane 6:4) 

15 gave the title compound (280mg) as a brown oil, which contains some of 
the corresponding ethoxyethyl ester from transesterification: 5H (DMSO 
de) 10.84 (1H. s). 8.77 (2H, s), 7.61-7.27 (8H, m), 6.70 (1H, d. J 7.8Hz), 
4.75 (1H, m), 4.21-4.07 (2H, m and ethoxyethyl ester), 3.86-3.80 (2H, m), 
3.71-3.66 (2H. m), 3.50 (m, ethoxyethyl ester), 3.30 (2H. m), 3.12-3.17 

20 (2H, m). 2.97-2.91 (2H, m), 1.16 (t, J 7.1Hz) and 1.00 (t, J 7.0Hz) together 
(3H); m/z (Er, 70V) 595, 639 (ethoxyethyl ester). 

EXAMPLE 76 

S-3-r4-(3.5-Dichloropvrid-4-vlcarboxami dolphenvn-2-r3. 

25 mQrpolinoauinoxa»n.2-vlamino1pronannir arid 

The title compound was prepared by starting from the compound of 
Example 75 followed by hydrolysis: 5H (DMSO de) 10.83 (1H, s). 8.76 
(2H, s). 7,61-7.26 (8H, m), 6.55 (IN. d, J 7.8Hz), 4.74 (1H, m), 3.84-3.79 
(2H, m), 3.69-3.64 (2H, m), 3.30-3.20 (2H, m), 3.20-3.10 (2H. m). 2.93- 

30 2.88 (2H,m); m/z (EI*. 70V) 567. 

EXAMPLE 77 

Ethvl 2-r4-f3.5-dichlnronvrid-4.vlcarho« amido^ben7vq.3.fR- 
fProPVlsulPhonvn-nvrimidin-4-vlamino1prQninnate 

35 A mixture of Intermediate 19 (440mg, 1 .llmmol) Intermediate 13 (271mg, 
0.93mmol) and DIPEA (193^1, 1. llmmol) in CH3CN (5ml) was stin-ed at 
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room temperature for 2h. The solvent was removed in vacuo and the 
• residue dissolved in DCM, washed with dil. HCI, dried (Na2S04) and. 
evaporated in vacuo. Column chromatography (silica; MeOH/DCM 5:95) 
gave the title compound as a colourless oil (400mg): 5H (DMSO ds) 10.85 
5 (1 H, s), 8.78 (2H, s). 8.30 (1 H, br. t, J 5.7H2), 7.55 (2H, d, J 6.5Hz), 7.20 
(2H, d, J 8;5Hz), 7.10 (1H, s), 3.97 (2H, q, J 7.4Hz), 3.60 (2H, br m), 3.36- 
3.27 (4H, m), 2.99, (1H, m),1.58 (2H, sext, J 7.5Hz), 1.03 (3H, t. J 7.1Hz), 
0.93 (3H, t, A 7.4Hz): m/z (El* , 70V) 580. 

10 EXAMPLE 7g 

2-f4-(3.5-DichloroDvrid^.vlcarboxamidom enzvn.3.f6. 
fproPvlsulPhonvn-Dvrimidin-4-vlamino ^DroDanoic acid 

The title compound was prepared by hydrolysis from the compound of 
Example 77 in a simjlar manner to Example 2.: 5H (DMSO dg) 12.38 (1H, 
15 br. s), 10.85 (1H, s), 8.78 (2H, s), 8.57 (1H. s), 8.30 (1H, br. m), 7.55 (2H. 
d. J 8.5Hz), 7.21 (2H, d, A 8.5Hz), 7.12 (1H. s), 3.55 (2H, br. m), 3.33-3.29 
(4H, m), 2.95-2.83, (1H, m), 1.59 (2H, sext, J 7.6Hz), 0.94 (3H. t, J7:4Hz): 
m/z (El*, 70V) 552. 

20 EXAMPLE 79 

Ethvl 3-r4-(3.5-dichloropvrid.4.vlcarbQxamldotDhenvlV2.f3- 
benzvloxvbengeneaminft^ nrnninnate 

A solution of Intermediate 20 (500mg, 1.3mmol), 3-benzyloxyaniline 
(l.lequiv) and rhodium (II) acetate dimer (5 mol%) in anhydrous toluene 

25 (20ml) were stirred at 80° for 7h. The mixture was cooled and the volatiles 
removed in vacuo. The residue was purified by chromatography (silica; 
1%MeOH/DCM) to give the title compound (500mg, 70%): 6H (CDCI3) 
8.50 (2H. s), 8.06 (1 H, br. s), 7.49 (2H, d. J 8.5Hz). 7.43-7.26 (6H, m), 7.14 
(2H, d, J 8.5Hz), 7.05 (1 H, t, J 8.5Hz), 6.37 (1 H, d. J 7.3Hz), 6.24 (2H, m). 

30 5.00 (2H, s). 4.40-4 08 (4H, m). 3.13 (1H, dd, J 13.4, 7Hz), 3.02 (1H, dd, J 
13.4, 5.9Hz), 1.20 (3H. t, J 7.2Hz): m/z (El*, 70V) 564. 



35 



EXAMPLE 80 

Ethvl 3-r4-f3.5-dlchioroDvriri^.vlcarbo>amido^phenvll.2.f3 
propvlthiobenzeneamino^ propionate 
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The title compound was prepared by a similar procedure to the compound 
of Example 79, starting from 3-propylthioaniline: 5H (CDCI3) 8.56 (2H, s), 
7.72-7.58 (2H, m), 7.53 (2H, d. J 8.5Hz), 7.10 (2H, d. J 8.4H2), 7.04 (1H, t. 
J 7.9Hz). 6.68 (1H. d, J 7.9Hz), 6^57 (1H, s), 6.42 (1H, d), 4.40-4.10 (3H, 
5 m), 3.25-3.07 (2H, m). 2.83 (2H, t, J 7.3H2). 1.63 (2H. m). 1.21 (3H. t, J 
6.8Hz), 1.01 (3H, t. J 7.4Hz): m/z (Er, 70V) 532. 

EXAMPLE 81 

Ethvl 3-r4-f3.5-dichloroDvrid.4.vlcarbQxamido\DhPnvll.?.fA. 
10 ethoxvcarbonvlben?eneamino\ propionate 

The title compound was prepared by a similar procedure to the compound 
of Example 79, starting from ethyl 4-aminobenzene carboxylate: 6H 
(CDCI3) 8.58 {2H, s), 7.85 (2H, d, J 8.8Hz), 7.56-7.51 (3H, m), 7.15 (2H, d. 
i 8.5Hz), 6.56 (1H, d, J 8.8Hz), 4.70-4.60 (1H, br. m), 4.55-4.45 {1H. br. 
15 m), 4.32 (2H, q, J 7.2Hz). 4.16 (2H, q, i 7.1 Hz), 3.30-3.14 (2H, m), 1.33 
(3H, t. J 7.2Hz), 1 .23 (3H, t. J 7.1 Hz): m/z (Er, 70V) 530. 

EXAMPLE 82 

Ethvl 3.r4.r3.5.dirhlnroDvrid^.vic arboxamido)phenvn-2-/3- 

20 proPvlsulphonvlbenyenBamino^ propionate 

The title compound was prepared by oxidation of the compound of 
Example 80 with mCPBA: 5H (CDCI3) 8.47 {2H, s), 8.36 (1H, br. s), 7.51 
(2H, d. J 8.5Hz), 7.30 (IN, t. J 7.9Hz), 7.12 (2H, d, J 8.4Hz), 7.01 (1H, m), 
6.78 (1H, m), 4.61 (1H, br. m), 4.40 (1H. br. m), 4.10 (2H, q, J 5.9Hz), 3.15 

25 (1H, dd, J 13.9, 5.6HZ), 3.06 (1H, dd, J 13.9, 6.3Hz), 2.95 (2H, m), 1.61 
(2H, m), (3H, t, J 7.2Hz), 0.94 (3H. t, J 7.4Hz): m/z (El* , 70V) 564. 

EXAMPLE 83 

Ethvl 3-r4-(3.5-dichloroDvrid.4.vtcarboxamidQ^ ohenvl].2-^3 . 
30 Propvlsulphinvlben7en6amino^ propionate 

The title compniinr| was prepared by oxidation of the compound of 
Example 80 with mCPBA: 6H (CDCI3) 9,11 (1H, d. i 8.3Hz). 8.44 (2H. s), 
7.56 (2H, d, J 8.0Hz), 7.21 (IH, t. A 7.8Hz), 7.12 (2H, m), 6.80-6.64 (3H, 
m), 4.65-4.35 (2H, br. m), 4.10 (2H, q, J 7.1Hz). 3.20-3.00 (2H, m), 2.70- 
35 2.50 (2H, m). 1.80-1.50 (2H, m), (3H, t, A 8.7Hz), 0.99 (3H, t, A 7.5Hz): 
m/z (El*, 70V) 548. 
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EXAMPLE 84 

Ethvl 3-r4-f3.5-dichloroDvricl-4-vlcarboxamido^Dhenvl].?-^2l- 
ethvlacetatobenzeneami no) propionate 
5 The title compound was prepared by a similar procedure to the compound 
of Example 79, starting from ethyl 4-aminobenzene acetate: 8H (CDCI3) 
8.57 (2H, s). 7.81 (2H. d. J 8.5Hz). 7.17 (2H, d. i 8.5Hz). 7.06 (2H, d. J 
8.8H2). 6.55 (2H. d. J 8.6Hz). 4.30 (1H, br. m), 4.10 (4H. m). 3.48 (2H, s), 
3.25-3.00 (2H, m), 1.20 (6H, m): m/z (El*, 70V) 544. 

10 

EXAMPLE 85 

Ethvl 3-r4-r3.5-dichioropvrid-4-vlcarboxamidQ^Dhenvll-2-(3- 
acetvlbenzeneamino^ propionate 

The title compound was prepared by a similar procedure to the compourid 
15 of Example 79, starting from 3-amino acetophenone: 8H (CDCI3) 8.56 (2H, 
s). 7.65 (IH. br. m). 7.40-7.10 (5H, m), 6.80 (1H, m), 4.50-4.30 (2H, br. m), 
4.16 (2H. q, i 7.2Hz), 3.25-3.10 (2H. m), 2.64 {3H, s), 1.22 (3H, t, J 
7.2Hz): m/z (El*, 70V). 

20 EXAMPLE 86 

Ethvl 3-r4-f3.5-dichloropvrid-4-vlcarboxamido)phen yn-2-(2-chloro. 
pvridine.3.aminorpropionate 

The title compound was prepared by a similar procedure to the compound 
of Example 79, starting from 3-amino-2-chloro-pyridine: 5H (CDCI3) 8.56 
26 (2H. s), 7.78 (IH, br. s), 7.70 (IH, d. J4.7Hz). 7.56 (2H. d, i8.5Hz), 7.20 
(2H, d. A 8.5Hz), 7.04 (1 H. m), 6.78 (1 H, m. J 8.0, 1 .3Hz), 4.87 (1 H, br. m), 
4.40-4.15 (3H, m). 3.18 (IN, dd, i 14.0, 5.7Hz), 3.11 (1H, dd, J 13.7, 
6.6Hz), 1.23 (3H, t. J, 7.1Hz): m/z (El*, 70V) 493. 

30 EXAMPLE 87 

Ethvl 3-r4-f3.5-dichloropvrid-4-vlcarboxami do1phenvn-2-(3- 
benzovibenzeneamino^ propionate 

The title compound was prepared by a similar procedure to the compound 
of Example 79, starting from 3-amino benzophenone: 5H (CDCI3) 8.55 
35 (2H, s), 7.72 (2H, d, i 8.5Hz), 7.70-7.40 (6H, m). 7.30-7.00 (6H, m), 6.80 
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(1H, m), 4.40 (1H, br. m). 4.15 (2H. q. A 7.2Hz), 3.40-3.20 (2H. m). 1.20 
(3H. t. J 7.2Hz): m/z (EI*. 70V) 562. 

EXAMPLE BR 

5 Ethvl3-r4-f3.5-clichloropvrid-4-vlcarboxamido\phenvn-2.(3. 
ethoxvcarbonvlbenzeneamino^ propionate 

The title compound was prepared by a similar procedure to the compound 
of Example 79, starting from ethyl 3-aminobenzoate: 5H (CDCI3) 8.44 (2H, 
s), 7.50 (2H, d, J 8.4Hz), 7.35 (1H, d, A 7.7Hz), 7.30-7.10 (4H, m), 6.77 
10 (1H, m), 4.40 (1H, br. s), 4.31 (2H. q, A 7.2Hz), 4.09 (2H. m), 3.25 -3.00 
{2H, m). 1.33 {3H, t, A 7.2Hz), 1.21 (3H, t, A 7.2Hz): m/z (El*, 70V) 530. 

EXAMPLE 89 

Ethvl 3-r4-(3.5-dichloropvrid-4-vlcarboxamido^phenvn.2-r5.rhlnrn.A. 
15 propvlthiopvridine-2-amino^ propionate 

The title compound was prepared by a similar procedure to the compound 
of Example 79, starting from Intermediate 23: 5H (CDCI3) 8.53 (2H, s), 
8.11 (1H, s), 7.87 (1H. s), 7.54 (2H. d, A 8.4Hz). 7.19 (2H, d, A 8.4Hz). 6.17 
(1H. s), 4.80 (1H, br. m), 4.21 (2H, q, A 7.1Hz), 3.21 (1H, dd, A 14.0, 
20 5.5Hz), 3.09 (1H, dd, i 14.0, 5.7Hz). 2.80 (2H, t, A 7.2Hz), 1.74 (2H, m). 
1 .30 (3H, t, A 7.1 Hz), 1 .07 (3H, t^. A 7.3Hz); m/z (Ei* , 70V) 568. 

EXAMPLE 90 

Ethvl 3-r4-f3.5-dichlorppvrid-4-vlcarboxamido )phenvn-2-f5-chlnrn^- 

25 propvlsulphlnvlpvridine-2-amino^ propionate 

The title compound was prepared by oxidation of the compound of 
Example 89 with mCPBA 6H (CDCI3) 8.55 (2H, s), 7.94 (2H, m), 7.52 (2H, 
d, A 8.4Hz). 7.12 (2H, m), 6.82 (1H, d), 4.90 (1H, m), 4.20 (2H, m). 3.40- 
3.00 (3H. m), 2.90-2.70 (1 H, m), 2.00-1 .60 (2H, m), 1 .25 (3H, t, A 7.2Hz), 

30 1.07(3H,t, J7.2Hz):m/z(Er, 70V)584. 

EXAMPLE 91 

Ethvl 3-r4-(3.5-dichloropvrid^.vlcarboxamido^phenvl1.2 .rS.chloro-d. 
proPVlsulPhonvlpvridlne-2-aminol propionate 
35 The title comnriund was prepared by oxidation of the compound of 
Example 89 with m-chloroperoxybenzoic acid: 8H (CDCI3) 8.56 (2H, s), 
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8.19 (1H, s). 7:63 (1H, br. s), 7.51 (2H. d, J 8.4H2), 7.17 (2H. d. J 8.4Hz). 
; 7.14 (1H, s). 5.34 (1H, br. m). 4.21 (2H, q. J 7.2Hz). 3.30 (2H, t. J 7.9Hz), 
3.35-3.10 (2H, m), 1.70 (2H. m). 1.29 (3H, t, i 7.2Hz), 1.01 (3H, t, J 
7.5Hz): m/2 (El *, 70V) 598. 

5 

EXAMPLg 92 

Ethvl 3-r4-f3.5-dichloroDvrid-4-vlcarboxamid o^Dhenvn.2.f5. 
chloroDvridine.2.amino^ nrnpinnate 

The title compound was prepared by a similar procedure to the compound 
10 of Example 79, starting from 2-amino-5-chloro-pyridine: 5H (CDCI3) 8.56 
(2H, s), 8.03 (1H, m), 7.59 (1H, m). 7.15 (2H, d, J8.5Hz), 6.37 (1H, d. J 
8.9Hz), 4.84 (1H, br. m), 4.15 (2H, q, i 7.2H2), 3.30-3.10 (2H, m), 1.20 
(3H,t. J7.2HZ). 

15 EXAMPLE 93 

Ethvl 3-r4-(3.5-dichloronvriri.4.vlcarhnyamido^phenvn.2^4. 
Pr0Pvlthi0Dvrldine^2.amino^ prooionatft 

The title compound was prepared by a similar procedure to the compound 
of Example 79, starting from 2-amino-4-propylthio-pyridine: 5H (CDCI3) 
20 8.51 (2H, s), 8.40 (1H, br. s), 7.81 (1H. d. J 5.6H2), 7.49 (2H, d. J 8.5Hz), 
7.13 (2H, d, J 8.5Hz), 6.44 (1H, dd. J 5.6. 1.6Hz), 6.19 (1H, d. j 1.2Hz). 
4.95^.72 (2H.. m), 4.15 (2H, q, J 7.1Hz), 3.30-3.05 (2H, m). 2.60 (2H, t, J 
7.4Hz), 1 .70 (2H. m), 1 .22 (3H, t, J 7. 1 Hz), 1 .01 (3H, t, J 7.4Hz). 

25 EXAMPLE 94 

Ethvl 3-r4-r3.5-dichloropvrld.4-vlcarboxamido^phenvn.2.r4. 
PrOPVlSUlphonvlPvridine.2.aminot pronionato 

The titig cqmppgnd was prepared by oxone oxidation of the compound of 
Example 93: 8H (CDCIg) 8.56 (2H. s), 8.23 (1H, d. A 5.3Hz). 7.68 (1H, br. 
30 m). 7.53 (2H, d. J 8.5Hz), 7.20 (2H, d, J 8.5H2), 6.96 (1 H, m). 6.90 (1 H, s), 
4:90 (1H, br. m). 4.19 (2H, q, J 7.1Hz), 3.40-3.10 (2H, m), 3.01 (2H, m), 
1.70 (2H. m). 1.25 (3H, t, J 7.2H2), 1.02 (3H, t, J 7.5Hz): m/z (E^. 70V) 
565. 
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Ethvl 3-r443.5-dichloropvrid^-vlcarboxamidotphenvl].2.(S- 
methQXVcarbonvl-4-proDvlthioDvridine.2-anriinot propionate 

The title compound was prepared by a similar procedure to the compound 
of Example 79, starting from ethyl 2-amino-4-propylthlo-pyridine-5- 
5 carboxylate: 6H (CDCI3) 8.65 (1H, s), 8.53 (2H, s), 8.05 (1H, br. s), 7.52 
(2H. d, J 8.5H2), 7.20 (2H, d, J 8.5Hz), 6.20 (1 H, s), 5.62 (1 H, br. m). 4.92 
(1H. br. m), 4.20 (2H, q. J 7.2Hz). 3.90 (3H, s), 3.40-3.10 (2H. m), 2.72 
(2H. t, J 7.4Hz), 1.72 (2H, m), 1.22 (3H. t, J 7.2Hz), 1.10 (3H. t, J 7.4Hz). 

10 EXAMPLE 9? 

Ethvl 3-r4-f3.5-dichloropvrid^.vlcarboxamido>phenvn.2^S. 
methQXVCarbonvl-4-PrOPVIsulphonviPvridinc.2-amino^ propinnafP 

The title compound was prepared by oxone oxidation of the compound of 
Example 95: isolated crude and used without further purification in 
15 Example 112. 

EXAMPLE 97 

3-r4-f3.5-Dichloropvrid-4-vlcarboxanriid otohenvn-2-p- 
benzvloxvbenzeneammo^ propanoic acid 

20 The title compound was prepared by lithium hydroxide hydrolysis of the 
compound of Example 79: 5H (DMSO dg) 10.84 (1H. s). 8.77 (2H, s), 7.53 
{2H, d, i 8.6Hz), 7,42-7.26 (7^ m). 6.92 (1H. t, J 8.0Hz), 6.17 (3H, m), 
4.97 (2H, s), 4.05 (1 H. br. m), 3.29-2.89 (2H, m): m/z (EI*. 70V) 536. 

25 EXAMPLE 98 

3-r4-f3.5-Dichloropvrid-4-vlcarboxamido \phenvl].2-(3- 
PropVlthlobenzeneaminoV propanoic acid 

The title compound was prepared by lithium hydroxide hydrolysis of the 
compound of Example 80: 5H (DMSO de) 10.83 (1H, s). 8,77 (2H, s), 7.53 
30 (2H. d. A 8;5Hz), 7.27 (2H. d, J 8.5Hz), 6.95 (1H, t, J 7.9Hz), 6.52-6.30 
(3H, m). 4.10 (1H, br. m). 3.20-2.90 (2H, m), 2.80 (2H, t, i7.2Hz), i.52 
(2H, m), 0.92 (3H, t, J 7.4Hz): m/z (El*, 70V) 504. 



35 



EXAMPLE 99 

3-r4-f3.5-Dichloropvrid-4-vlcarboxamidQ) phenvn-2-f4 
carboxvbenzeneamino^ propanoic acid 
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The title compound was prepared by lithium hydroxide hydrolysis of the 
' compound of Example 81: 6H (DMSO dg) 10.83 (1H, s), 8.77 {2H, s), 7.65 
(2H, d, i 8.7Hz), 7.53 (2H, d. A 8.5Hz), 7.27 (2H. d. J 8.5Hz), 6.76 (1 H. d, J 
8.6Hz), 6.60 (2H. d, J 8.7Hz). 4.22 (1 H, br. m), 3.30-2.95 (2H, m): m/z (El* , 
5 70V) 574. 

EXAMPLE m 

3-r4-f3.5.DlchloroDvrld-4.vlcarboxamidotDhenvn-2^3. 
DroDvlsulphonvlbenzeneamino) propanoic acid 

10 The title compound was prepared by lithium hydroxide hydrolysis of the 
compound of Example 82: 5H (DMSO de) 10.84 (1H, s), 8.77 (1H, s), 7.53 
(2H. d. J 8.5Hz), 7.29 (3H, m), 7.28 (1H. s), 7.01 (1H. d, J 7.6Hz), 6.86 
(1H, d, J 8.1Hz), 6:55 (1H. d. J 8.9Hz), 4.20 (1 H, br. m), 3.17-3.1 1 (3H, m), 
2.91 (1H, dd, i 13.8, 8.7Hz), 1.48 (2H, m), 0.86 (3H, t, J7.5Hz): m/z (El*, 

15 70V) 536. 

EXAMPLE 101 

3-r4W3.5-Dichloropvrid-4.vlcarboxamido^phenvn-2.f3. 
propvlsulphlnvlbenzeneamino^ propanoic acid 

20 The title compound was prepared by lithium hydroxide hydrolysis of the 
compound of Example 83: 5H (DMSO de) 12.75 (1H, br. s), 10.89 (1H, s), 
8.80 (2H, s), 7.55 (2H, d, J 8.5Hz), 7.31 (2H, d, i 8.5Hz), 7.21 (1H, t, J 
7.9Hz), 6.84 (1H, s), 6.76-6.68 (2H, m), 6.42 (1H, br. m), 3.33 (2H. t, J 
8.9Hz), 3.30-2,50 (4H, m), 1.80-1.30 (2H, m), 0.93 (3H, t, J 7.2Hz): m/z 

25 (El*. 70V) 520. 

EXAMPLE 102 

3-r4-f3.5-Dichloropvrid^-vlcarboxamido^phenvn.2./4. 
carboxvmethvlbenzeneamlno^ propanoic acid 
30 The title compnunri was prepared by lithium hydroxide hydrolysis of the 
compound of Example 84: 5H (DMSO dg) 10.83 (1H, s), 8.76 (2H, s), 7.53 
(2H, d. J 8.5Hz), 7.27 (2H. d, J 8.5Hz), 6.92 (2H. d, J 8.5Hz), 6.51 (2H. d. i 
8.5Hz), 4.00 (IN, br. m), 2.95 (2H, m): m/z (El *, 70V) 488. 
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3-r4-(3.5-DichlQroDvrid-4-vlcarboxamido^Dhenvi]-94n. 
acetvlbenzeneamino^ prn panoic acid 

The title compound was prepared by lithium hydroxide hydrolysis of the 
compound of Example 85: 6H (DMSO dg) 10.84 (1H, s), 8.77 (2H, s), 7.53 
5 (2H, d. A 8.5Hz), 7.29 (2H. d. J 8.5Hz). 7.30-7.10 (3H, m), 6.82 (1H, m), 
6.20 (1H, br. m). 4.17 (1H, br. m), 3.20-2.90 (2H, m): m/z (El*, 70V) 472. 

EXAMPLE 104 

3-r4-f3.5-DichlorOPvrld^.vlRarboxamido^phenvn.2W2.nhlft ro-Dvridin«>. 
10 3-amino) propanoic acid 

The tjtlg cpmpc?un<;l was prepared by lithium hydroxide hydrolysis of the 
compound of Example 86: 5H (DMSO dg) 10.85 (1H. s), 8.77 (2H, s), 7.75- 
7.50 {3H, m). 7.40-7.10 {4H, m), 5.28 (1H, d. J 8.4Hz). 4.40 (1H, br. m), 
3.15 (2H, d. J 5.9Hz): m/z (El*. 70V) 467. 

16 

EXAIUIPLE IPS 

3-r4-(3.5-Dichloropvrid^-vicarboxamidn )Dhenvn-2.(3. 
benzovlbenzeneaminoll propanoir ariri 

The titig pompoqpd was prepared by lithium hydroxide hydrolysis of the 
20 compound of Example 87: 5H (DMSO dg) 10.84 (1H, s), 8.77 (2H, s), 
7.90-7.40 (6H, m), 7.35-7.10 (3H, m), 7.05-6.80 (3H. m). 6.30 (1H, m), 
4.14 (1H, br. m), 3.20-2.80 (2H'm): m/z (EI*. 70V) 534. 

EXAMPI F infi 

25 3-r4-(3.5-DichlQroPvrid-4-vlcarboyamirin^p henvn.2.n. 
carboxvbenzeneamino> p ropanoic arid 

The title compound was prepared by lithium hydroxide hydrolysis of the 
compound of Example 88: 5H (DMSO de) 12.61 (1H, br. s), 10.84 (1H, s), 
8.77 (2H, s), 7.54 (2H. d, J 8.5Hz), 7.30 (2H, d, J 8.5Hz), 7.13 (3H, m), 
30 6.78 (1H, m), 6.20 (1H, br. m), 4.12 (1H, br. m), 3.20-2.90 (2H, m): m/z 
(Er. 70V) 474. 

EXAMPLE 107 

3-r4-(3.5-Dichloronvriri.4-vicarfaoyamido>phenvn.2 .r5.chinrn^. 
35 PrOPVlthioPVridine-2.aminft) propanoir ariri 
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The title compound was prepared by lithium hydroxide hydrolysis of the 
' compound of Example 89: 5H (DMSO dg) 10.83 (1H, s), 8,.77 {2H, s), 
7.81 (1H, s), 7.53 (2H, d, J_8.4Hz). 7.23 (2H, d. J 8.4Hz), 6.54 (1H, s), 4.56 
(1H, m), 3.20-2.80 (4H. m). 1.63 (2H. m), 0.99 (3H, t. J 7.3H2): m/z (El*, 
5 70V) 540. 

EXAMPLE 108 

3-r4-(3.S-Dichloropvrld-4-vlcarboxamidotehenvn-2.^S.chlom.d. 
DropvlsulphinvlDvridine.2.amino\ Dropanoic acid 

10 The title compound was prepared by lithium hydroxide hydrolysis of the 
compound of Example 90: 5H (DMSO de) 12.48 (1H, br. s), 10.72 (1H, s), 
8.65 (1H. s), 7.86 (1H, s). 7.70-7.40 (3H. m), 7.20 (2H, m). 6.88 (IH, m). 

4.40 (IH, br. m), 3.10-2.90 (2H, m), 2.90-2.50 {2H, m), 1.80-1.30 (2H, m), 
0.85 (3H, m): m/z (El*, 70V) 555. 

EXAMPLE 109 

3-r4-(3.5-Dlchloropvrid-4-vlcarbPxamido^phenvn-2 .f5-chloro^- 
Dropvlsulphonvlpvridine-2-amino1 propanoic acid 

The title compound was prepared by lithium hydroxide hydrolysis of the 
20 compound of Example 91 : 6H (DMSO dg) 10.84 (1H, s), 8.77 (2H, s), 8.18 
(IH. s), 7.80 (IH, br. m), 7.53 (2H, d, A 8.5Hz), 7.26 (3H, m), 4.60 (IH, m), 

3.41 (2H, m), 3.30-3.10 (1H, m), 3.10-2.80 (IH, m). 1.50 (2H, m), 0.91 (3H, 
t, J7.5Hz):m/z(Er, 70V)571. 

25 EXAMPLE 110 

3-r4-f3.5-DichlGropvridwt.vlcarboxamido)phenvn.2.ffi .chlorQPvririine. 
2-amlnot propanoic acid 

The title compound was prepared by lithium hydroxide hydrolysis of the 
compound of Example 92: 6H (DMSO dg) 12.40 (IH. br. s), 10.71 (IH, s), 
30 8.68 (2H, s), 7.79 (IH, s). 7.40 (2H, d. J 8.4Hz), 7.28 (IH, m), 7.12 (2H, d, 
J 8.4Hz), 6.91 (1H, d, i 6.2Hz), 6.47 (IH, d, J 8.9Hz), 4.45 (IH. m). 2.95 
(IH, m), 277 (IH, m): m/z (El*, 70V) 465. 
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3-r4-f3.5-Dlchloropvrld-4-vlcarboxamido\phenvn.2W4. 
Propvlsulphonvlpvridlne.2-amlno^ propannir ariri 
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The title cQmPQUPcj was prepared by lithium hydroxide hydrolysis of the 
compound of Example 94: 5H (DMSO dg) 10.86 (1H. s). 8.78 (2H, s), 8.19 
(1 H. d. A 5.3Hz), 7.55 {3H, m) 7.28 (2H, d, A 8.5Hz), 7.07 (1H. s). 6.88 (1 H. 
m). 4.64 (1 H, br. m), 3.27 (2H. t. A 7.7Hz), 3.12 (1 H, m), 2.92 (1 H, m), 1 .50 
5 (2H, m), 0.91 (3H. t, A 7.4Hz): m/z (El*. 70V) 537. 

EXAMPLE 112 

3-r4-f3.5-Dichlorobvrid.4-vlrarboxamirin)phenvn.2.fS.carhoYy^. 
proPVlsulPhonvlDvridine-2.aminol propanoic arid 

10 The title compound was prepared by lithium hydroxide hydrolysis of the 
compound of Example 96: 6H (DMSO de) 13.0 (1H, br. s), 10.85 (1H, s), 
8.78 (2H, s), 8.48 (1H. s). 7.55 (2H. d, J 8.6Hz), 7.26 (3H, m). 4.70 (1H, br. 
m), 3.66 (2H, t, J 7.7Hz), 3.40-2.90 (2H. m), 1,58 (2H, m), o:94 (3H, t, J 
7.4Hz): m/z (Er, 70V) 581. 

15 

EXAMPLE 113 

5-3-r4-f3.5-DichloroPvrid-4-vlcarbQxam ido^phenvl1.2-f5-carboxv^ . 
trifluormethvlPvrimidin-2-vlamino^Dro Danoic acid 
The title eompnnnri was prepared from Intermediate 3 and methyl 2- 
20 chloro-4-(trifluoromethyl)pyrimidine 5-carboxylate, followed by hydrolysis: 
5H (DMSO dg) 10.80 (1H, br s), 8.77 (1H, s), 8.75 (2H, s), 8.51 and 8.38 
(together 1H, d, A 8.0Hz), 7.53 (2H, d, i 8.0Hz), 7.32 (2H, d, A 8.0Hz), 
4.65-4.50 (1H, br m), 3.21 (1H, dd, J 13.9, 3.9Hz) and 3.03 (1H, dd, J 13.9, 
10.4Hz); m/z (EI+, 60V) 545. 

25 

EXAMPLE liii 

S-ethvl-3-f4-f3.5-dichloro-1-oxido-4.pvridiniocarboxamido\nhftnvi].2. 
r6-PrQPVlsulphonvlPvrlmidm^.vhDrQDanoate and S.ethvl-3.fil-f3 fi. 
dichlQrQ-1-oxido-4-Dvridinlocarboxamid oDhenvn.2W6. 
30 PrOPVlSUlPhonvl-1-OXldo.4-PvrlmidiniQ^ oropannate 

A solution of the compound of Example 6 (14.0g, 25.2mmol) and mCPBA 
(30g, 105mmol assuming 60% pure) in dichloromethane (300ml) were 
stin-ed at room temperature for 8h. The mixture was then treatd with 10% 
aqueous sodium sultite solution (200ml) and stirred for 5mins. A further 
35 200ml of DCM was added before washing consecutively with saturated 
aqueous NaHCOa (200ml), brine (200ml) and water (200ml) dried 
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{MgS04) and evaporated in vacuo. The yellow solid obtained was 
chromatographed (silica; ethyl acetate— xethyl acetate/methanol (10%)) to 
afford S-ethvl-3-r4-f3.5-dichlorQ-1-oxldo-4-D vridiniocarboxamidolDhenvli-2 - 
f6-DroDvlsulDhonvlDvrimi din-4-vnDroDanoate (3.0g) and S-ethvl-3-r4-f 3 5- 
5 dichloro-1-oxido-4-Dvrldi nioarboxamldoDhenvn-2-(6-proDvlsulDhQnvl-1- 
oxido-4-Pvrimidinio^ propanoate (S Eq^ 

These materials were used without further characterisation in Examples 
115 and 116. 

10 EXAMPLE 115 

S-3-r4-f3.5-Dichloro-1-oxido-4-pvridiniocarboxamido^p henvn-2.ffi- 
propvlsulphonvlpvrimidin-4-vlamino ^Dropanoic acid 
A solution of the mono-N-oxide from Example 114 (3.0g, 5.2mmol) and 
lithium hydroxide monohydrate (0.32g, 7.74mmol) in THF/H2O (1:1, 

15 100ml) was stirred overnight at room temperature. THF was removed by 
evaporation in vacuo, and water (100ml) added. The reaction mixture as 
made pH3 with hydrochloric acid (1M) and then filtered and precipiate 
collected and dried. Purification by recrystalisation (acetonitrile/HzO) gave 
the title compound as a white powder (SOOmg, 17%). 5H (DMSO de) 10.83 

20 (1H, s), 8.72 (2H, s), 8.57 (1H, s), 8.45 (1H, d. i 7.7Hz), 7.55 (2H, d. A 
8.5Hz). 7.27 (2H. d. A 8.5Hz), 7.22 (1H, s), 4.78 (1H, dt, J 8.6. 5.0Hz), 3.2 
(m. obscured by H2O), 3.00 (2H, dd, J 13.9. 9.11Hz), 1.59 (2H, q, i 
7.6Hz). 0.94 (3H, t, J 7.4Hz); m/z (El*. 80V) 554. 

25 EXAMPLE 11fi 

S-3-r4-(3.5-Dichloro-1-oxido-4-pvridiniocarboxamido^ phenvn2-(6- 
ProPVlsulphonvl-1-oxido-4-pvrimidinloamino)pro panoic acid 

A solution of the dl-N-oxide from Example 114 {5.5g, 9.2mmol) and lithium 
hydroxide monohydrate (O.Sg. 13.8mmol) in THF/H2O i:1 (100ml) was 

30 stirred overnight at room temperature. The THF was then removed in 
vacuo and the remaining solution diluted with H2O (100ml), before 1M HCI 
added to make the pH3. The precipitate was collected by filtration, dried to 
give the title compound as a pale yellow solid (40g, 76%). 5H (DMSO dg) 
10.83 (1H, s). 8.72 (2H. s), 8.57 (1H, s), 8.45 (1H, d. J 7.7Hz), 7.55 (2H, d, 

35 i 8.5Hz), 7.27 (2H. d. i 8.5Hz). 7.22 (1H, s), 4.78 (1H, m). 3.2 (m, 



wo 00/18759 



PCT/GB99/03210 



74 

Obscured by H2O), 1.60 (2H, q. i 7.6Hz). 0.93 (3H, t. J 7.4Hz); m/z (El*. 
' 80V) 572. 

EXAMPLE 117 

5 3-r4-f3.5-DichloroDvrid-4-vlcarfaoxamidotnhenvn.2.f6.Dr oDvlDvrid.2. 
vlamino\proDanoic arid 

A mixture of Intermediate 25 (150mg), dirliodiumtetraacetate, (1.8mg, 6.1 
pimols) and 2-amino-6-propylpyridine in anhydrous toluene (2.5mL) was 
agitated at ambient temperature for 0.5h then at 80°C for 6h. The resin 

10 was filtered and then washed with DCM, DMF, methanol, water, methanol, 
DMF and DCM. The resin was treated with 50% trifluoroacetic acid in DCM 
(4.0ml) for 3h with agitation and filtered. The resin was then washed with a 
4.0ml portion of DCM. The combined filtrate was evaporated in vacuo to 
give the crude product (48mg) which was purified by preparative HPLC to 

15 afford the title compound (2.7mg). HPLC-MS Retention time 2.1 9min; MH* 
473. 

HPLCMS 

HPLC-MS was performed on a Hewlett Packard 1100/MSD ES Single 
20 Quadropole system with diode array detector using a Luna C18(2) 50 x 
2.0mm (3^m) column, running a gradient of 95% [0.1% aqueous formic 
acid], 5% [0.1% fortnic acid in acetonitrile] to 10% [0.1% aqueous formic 
acid], 90% [0.1% formic acid in acetonitrile] over 2min, then maintaining 
the mobile phase at that ratio for a further Imin. Flow rate O.Sml/min. MS 
25 was acquired by API electrospray In positive ion mode, at 70V, scanning 
from 150to750amu. 

The following compounds of Examples 118 - 168 were prepared in a 
similar manner to the compound of Example 117, each using the starting 
30 material shown in place of 2-amino-6-propylpyridine. 

EXAMPLE 118 

3-r4-(3.5-Dichloronvriri-4-vlcarboxam ido^Dhenvn.2./3. 
methvlisoxazol-S-vlaminQ^DrQpanftir.ar.ifi 

35 5-Amino-3-methylisoxa20le gave the title compound ( 0.7mg) 
HPLC-MS Retention time 2.37min; MH* 435. 
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EXAMPLE 119 

3-r4-f3.5-DichloroDvrid-4.vlcarboxamidQVhenvn.2.r2.acefvl.S^A. 
chloroDhenvnthien-3-vlaminolDropanoin arid 

5 2-Acetyl-3-amino-5-(4-chlorophenyl)thiophene gave the title compound 
(2.6mg) 

HPLC-MS Retention time 2.90min; MH* 588. 
EXAMPLE 129 

10 3-r4-(3.5-DichloroDvrid-4-vlcarboxamid otehenvn-2-r2-methvlgiiinol^- 
vlamino^propanoic acid 

6-Amino-2-methylquinoline gave the title compound ( 5.0mg) 
HPLC-MS Retention time 2.1 7min; MH* 495. 

15 EXAMPLE 121 

3-f4-f3.5-Dichloropvrld.4.vlcarboxamido)Dhenvn-24nijinol4i- 
vlaminotoropanolc acid 

6-Aminoquinoline gave the title compound ( S.Smg) 
HPLC-MS Retention time 2.15min; MH* 481 

20 

EXAMPLE 122 ^ 

3-r4-f3.5-Dichloropvrid-4-vlcarboxanfiid o>phenvll-2-fauinQl-2. 
vlamino^pronanoic acid 

2- Aminoquinoljne gave the title compound ( 4.3mg) 
25 HPLC-MS Retention time 2.20mln;MH* 481, 

EXAMPLE 12a 

3- r4-f3.5-Dichioropvrid-4-vlcarboxamido^phenvn-2-fauinQl-3. 

vlamin9)pr9panpig acid 

30 3-Aminoquinoline gave the title compound ( 5. 1 mg) 
HPLC-MS Retention time 2.22min; MH* 481. 



35 



EXAMPLE 124 

3-r4-f3.5-Dichloropvrld-4-vlcarboxamido) phenvn-2-r4-chloro.2 
fmethvlthio^pvrimidin.R.vl aminolpr opanoic acid 
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6-Amino-4-chloro-2-(methylthio)pyrimidine gave the title compound 
' (1.4mg) 

HPLC-MS Retention time 2.63min; MH* 512. 

5 EXAMPLE 12g 

3- r4-(3.5-DichloroDvrid.4.vlcarboxamido)phenvn-2.f3. S- dichloro-g. 6- 
difluoropvrid-4-vlamino) propanoic acid 

4- Amino-3, 5-dichloro-2, 6-difluoropyridine gave the title compound 
(1.1nrig) 

10 HPLC-MS Retention time 2.81 min;MH* 535. 
EXAMPLE 126 

3-r4-f3.5-Dichloropvrid-4-vlcarboxamid o>phenvn-2-f4.6 . 
dimethvlPvrid-2-vtamino)propanoic acid 
15 2-Amino-4. 6-dimethvlpvridine cave the title compound (3 Qmr^^ 
HPLC-MS Retention time 2.11 min; MH* 459. 

EXAMPLE 127 

3- r4-<3.5-Dichloropvrid-4-vlcarboxannido^phenvn.2.r4. fi- 
20 dimethoxvpvrimidin.2.vlamino\ propanoic acid 

2- Amino-4, 6-dimethoxypyrimidine gave the title compound (3.0mg) 
HPLC-MS Retention time 2.56min; MH* 492. 

EXAIiflPLE 12« 

25 3-r4-(3.5-Dichloropvrid-4.vlcarboxamido^phenvn.2-f2. methvlpvrid^- 
viamlnolpropanoic acid 

4- Amino-2-methvlpvridine gave the title compound M Smg) 
HPLC-MS Retention time 2.09min; MH* 445. 

30 EXAIWPLE 12Q 

3- r4-(3.5-Dichloronvrid-4-vlcarboxamido^phen vn.2-f6-chlQronvrid.3 - 
vlamino^propanoic acid 

3-Amino-6-chloropyridine gave the title compound (2 7ma) 
HPLC-MS Retention time 2. 52m in; MH* 465. 



EXAIWPLE 130 
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3-r4-f3.5-DichloroPVrid-4-vlcarboxamiri olphenvn-2-r5-bromnnvriri.g. 
vlamino^DroDanoic acid 

2- Amino-5-bromo-2-pyridine gave the title compound Y2 6mg) 
HPLC-MS Retention time 2.60min; MH* 510. 

5 

EXAMPLE 131 

3- r4-(3.5-Dichloropvrid-4-vlcarboxamido tohenvn-2-(2. S-dichloronvriri- 

4- vlaminotoropanoic acid 

4-Amino-2. 6-dicliloropvridlne gave the title compound M .6mg) 
10 HPLC-MS Retention time 2.62min; MH* 499 

EXAMPLE 132 

3-r4-r3.5-Dichloropvrid.4-vlcarboxamtdotohenvn-2.f3.S. 
dibromopvrid-2.vlaminolproDanoic acid 

15 2-Amino-3. 5-djbromopvridine gave the title compound m.2mg) 
HPLC-MS Retention time 2.83min; MH* 589. 

EXAMPLE 133 

3-r4-(3.5-Dichloropvrid-4-vlcarboxamldotohenvn-2-f4. 6- 
20 dimethvlPvrimidin-2-vlamino) propanoic acid 

2-Amino-4, 6-dimethvlpvrimidine gave the title compound (2.7mq) 
HPLC-MS Retention time 2.23min; MH* 460. 

EXAMPLE 134 

25 3-r4-(3.5-Dichloropvrid.4.vlcarbQxamido\phenvn.2-r3-ethvl.6. 
methvlPvrid-2-vlamino\propanoic acid 

2- Amino-3-ethvl-6-methvlpvridlne gave the title compound M .3ma) 
HPLC-MS Retention time 2.23min; MH* 473. 

30 EXAMPLE 135 

3- r4-(3.5-Dichloropvrid-4-vlcarboxamido^phenvn- 2-(4-ettivlpvrid-2. 
vlamino^propanoir acid 

2-Amino-4-ethylpyridlne gave the title compound (O.Bmg) 
HPLC-MS Retention time 2.14min; MH* 459. 

35 

EXAMPLE 136 
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3-r4-(3.5-DichloroDvrid-4-vlcarboxamido^phenvn.2-f6-e thvlDvrid.2. 
vlamino^Dropanoic acid 

2- Ainino-6-ethylpyridine gave the title compound (2.4mg) 
HPLC-MS Retention time 2.14min; MH* 459. 

EXAMPLE 137 

3- r4-f3.5-Dichloropvrid-4-vlcarboxamido^Dhenvn-2- r2. 5-dichlornpvrid. 
3-vlaminotoroDanoic acid 

3-Amino-2, 5-dlchloropyridine gave the title compound (lOrng) 
HPLC-MS Retention time 2.68min; MH* 501 . 

EXAMPLE 138 

3-r4-f3.5-Dichloropvrid-4.vlcarboxamidotphenvll.2-(4. 
trifluoromethvlpvrimiriin.9.vlamino^ propanoic ariri 

2- Amino-4-trifluoromelhylpyrimidine gave the title compound (1.2mg) 
HPLC-MS Retention time 2.62min; MH* 500. 

EXAMPI F 13ft 

3- f4-(3.5-Dichloropvrid-4-vlcarboxamidolp henvn.2-(5- 
bromopvrlmidin-2-vlamino^Dropanoic acid 

2- Amino-5-bromopyrimidine gave the title compound (0.6mg) 
HPLC-MS Retention time 2.56min; MH* 511. 

EXAMPLE 140 

3- r4-(3.5-Dichloropvrid.4-vicarboxamido^phenvll-2.f2 -chloropvrid-3- 
vlamino^propanoic acid 

3-Amino-2-chloropvridjne gave the title compound (2 5mg^ 
HPLC-MS Retention time 2.52min; MH* 465. 

EXAMPLE 141 

3-r4-f3.5-Dichloropvrid-4-vlcarboxamidolphenvl].2.r 4.trifluQromethvi . 
6-methvlPvrimidln-2-vlamino\propanoic acid 

2-Amino-4-trifluoromethyl-6-methylpyrimidine gave the title compound 
(S.lmg) 

HPLC-MS Retention time 2.65min; MH* 514. 
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EXAMPLE 142 

> 3-r4-(3.5-Dichloropvrid-4-vlcarboxamirin^ Dhenvn-2.f4. 6.dichlnro.2. 
methvlPvrimidin-S-vlamino) propanoic ariri 

5- Amino-4, 6-dichloro-2-methylpyrimidine gave the title compound (1 .7mg) 
5 HPLC-MS Retention time 2.55mih; MH* 516. 

EXAMPLE 143 

3-r4-r3.5-Dichloropvrid-4-vlcarboxamido^ phenvn-2W4.6- 
dimethoxvDvrimidin-5-vlamino^ propanoic aniri 

1 0 5-Annino-4, 6-Dimethoxypyrimidine gave the title comoound {0.9mg) 
HPLC-MS Retention time 2.43min; MH* 492. 

EXAMPLE 144 

3- r4-f3.5-Dichloropvrid-4-vlcarboxamidn^phenvn.2.f3 .ben?</loyvpyriri. 
15 2-vlamino^ propanoic acid 

2-Amino-3-benzyloxypyridine gave the title compound (2.8mg) 
HPLC-MS Retention time 2,33min; MH* 537. 

EXAMPLE 145 

20 3-r4-f3.5-Dlchloropvrid-4.vlcarboxamidQl phenvn.2-r4-/5-chloropvrid . 

2- vloxv>Phenvlamino1 nronannic ariri 

4- (5-Chloropyrld-2-yloxy)aniline gave the title compound (1 Jmg) 
HPLC-MS Retention time 2.73min; MH* 557. 

25 EXAMPLE 146 

3- r4-<3.5-Dichloropvrid-4-vlcarboxamid o>phenvl1-2-f2.rhinrn.fi. 
phenvlpvrld-6-vlanriino^ propanoic acid 

6- Amino-2-chlorc-5-phenylpyrid|ne gave the title compound (0.5mg) 
HPLC-MS Retention time 2.87min MH* 541 

30 

EXAMPLE 147 

3-r4-f3.5-DichloroDvrid-4-vlcarboxamido^phenvlV 2-f1.oxidQPvrid.3- 
vlaminotoropanoic acid 

3-Aminopyridine-1 -oxide gave the title compound (1 .Img) 
35 HPLC-MS Retention time 2.16min; MH* 447. 
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EXAMPLE 148 

3-r4-(3.5-Dichloropvrid^-vlcarboxamido^ phenvn-2.r4-f4- 
methvlphenvnDvriinidin.2-vlamino1 nm nanoic acid 

2- Amino-4-(4-methylphenyl)pyrimidine gave the title compound (2.2mg) 
5 HPLC-MS Retention time 2.57min; MH* 522. 

EXAMPLE 149 

3- r4-(3.5-Dichloropvrid^.vlcarboxamidQ^p henvn.2-r4^4- 
chlorophenvnpvrimldin-2.vlamino 1 propanoic acid 

10 2-Amino-4-(4-chlorophenyl)pyrimidine gave the title compound (0.8mg) 
HPLC-MS Retention time 2.67min; MH* 542. 

EXAMPLE ISO 

3-r4-f3.5-Dlchloropvrid-4-vlcarboxamido< phenvn-2-/4-chloro.fi. 
15 Pvrrolidinopvrlmldin.2.viamino^ propanoic acid 

2-Arnlno-4-chloro-6-pyrroiidinopyrimidine gave the title compound (3.2mg) 
HPLC-MS Retention time 2.59min; MH* 537. 

EXAMPLE 151 

20 3-r4-(3.5-Dicliloropvrid-4-vlcarboxamidotphenvn.2-<4- 

(chlPrPdifluoromethvn-6-methvl Pvrlmidin-2-vlamino)p ropanoic acid 

2- Amino-4-(chlorodifluoromethyl)-6-methyipyrimidine gave the title 
compound (0.6mg) 

HPLC-MS Retention time 2.66min; MH* 532. 

25 

EXAMPLE 152 

3- r4-f3.5-Dichloropvrid-4-vlcarboxamfdo^ptienvn.2.(3.5. 
difluorophenvlaminoWnannic arid 

3,5-Difluoroaniline gave the title compound (1 mg) 
30 HPLC-MS Retention 2.67 min; MH* 466. 

EXAMPLE 153 

3-r4-f3.5-Dichloropvrid-4.vlcarboxamido^phenvn-2-r 2.4.6- 
trimethviphpnvianiipo^DrQDanoic acid 

35 2,4,6-Trimethylaniline gave the title compound (4 mg) 
HPLC-MS Retention 2.77 min; MH* 472. 



} 
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EXAMPLE 154 

3-r4-f3.5.DichloroDvrid.4.vlcarbnxamido^Dhcnt/n.?.(?R. 
diethvlphenvlaminolDropanoicacid 
5 . 2,6-Diethylaniline gave the title compound (6 mg) 
HPLC-MS Retention 2.85 min; IVIH* 486 

EXAMPLE 1S5 

3>r4-(3.5-Dlchloropvrid-4.vlcarboxamido>phenvl1.2^3. 
10 ftrifluoromethvltohenvlamino^propanoic acid 

3-(Trif luoromethyl)aniline gave the title compound (3 mg) 
HPLC-MS Retention 2.74 min; MH* 498. 

EXAMPLE 1S6 

15 3-r4-f3.5-Dichloropvrid.4.vlcarboxamirio1 phenvn-2.(2- 
propvlplienvlamino^propanoic acid 

2- Propylaniline gave the title compound (2 mg) 
HPLC-MS Retention 2.80 min; MH* 472. 

20 EXAMPLE 157 

3- r4-f3.5-Dichloropvrid-4-vlcarboxamido ^phenvn.2.f4- 
ethvlDhenvlamino>Drop anoic acid 

4- Ethylaniline gave the title compound (2 mg) 
HPLC-MS Retention 2.72 min; MH* 458. 

25 

EXAMPLE 1fi« 

3-r4-(3.5»Dichloropvrld-4-vlcarbQxamirio\nhenvn.2.f3.4.5. 
trichlorophenvlamino^propanoicacid 

3,4,5-Trlchloroaniline gave the title compound (1 mg) 
30 HPLC-MS Retention 2.86 min; MH* 532. 

EXAMPLE 1S9 

3-r4-(3.5-DichloroDvrid-4.vlcarbo)camidolDhenvl1.2.f3.45. 
trifluorophenviamino^propanoic acid 

35 3,4,5-Trifluoroaniline gave the title compound (3 mg) 
HPLC-MS Retention 2.70 min; MH* 484 
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EXAMPLE 160 

3- r4-f3.5-DichloroDvrid.4.vlcarbQxamidQ\phenvn.2.(2. 
ben2vlDhenvlaminotoronanoic acid 

5 2-Ben2ylaniline gave the title compound (1 mg) 
HPLC-MS Retention 2.84 min; MH* 520 

EXAMPLE m 

3.r4.f3.5.Djchloropvrid^.vicarfaQxamido)Dhenvll.2.(3.S. 
10 bisftrifluoromethyhDhenvlamino^propanoic acid 

3,5-Bis(trifluoromethyl)aniline gave the title compound (1 mg) 
HPLC-MS Retention 2.87 min; MH* 566. 

EXAMPLE 162 

15 3-r4-f3.5-Dichloropvrid-4-vlcarboxamido^Dhenvn-2-(4- 
isoproDvlphenvlamino^propanoic acid 

4- lsopropylaniline gave the title compound (2 mg) 
HPLC-MS Retention 2.80 min; MH* 472. 

20 EXAMPLE 163 

3-r4-(3.5-Dichloropvrid-4-vlcarboxamido^Dhenvr|-2-(3- 
trlfluoromethoxvphenvlamino^propanoic acid 
3-Trifiuoromethoxyaniline gave the tttle compound (4 mg) 
HPLC-MS Retention 2.76 min; MH* 514. 

25 

EXAMPLE 1g4 

3-r4-(3.5-Dichloropvrid-4-vlcarboxamido^phenvn.2W2.fluorQ.5. 
ftrifluoromethvMphenvlamino^propanoic acid 

2- Fluoro-5-(trifluoromethyl)aniline gave the title compound (4 mg) 
30 HPLC-MS Retention 2.75 min; MH* 516. 

EXAMPLE 1fiS 

3- f4-f3.5-DichlQropvrid.4.vlcarboxamido^phenvn.2.f3.chloro^. 
fluorophenvlaminQ^propanolc acid 

35 3-Chloro-4-fluoroaniline gave the title compound (6 mg) 
HPLC-MS Retention 2.70 min; MH* 482. 
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EXAMPLE 166 

3-r4-r3.5-Dichloropvrid^-vlcarboxamido^Dhenvn-243. 
nitrophenvlamino^propanoic acid 
5 3-Nitroaniline gave the title compound (2 mg) 
HPLC-MS 2.62 min; MH* 475. 

EXAMPLE 167 

3-r4-f3.5-Dichloropvrid-4-vlcarboxamidotohenvn.2.r2.3.5.6. 
10 tetrafluorophenvlamino)propanoicacid 

2.3.5.6-tetrafluoroaniline gave the title compound M ma\ 
HPLC-MS Retention 2.72 min; MH* 502. 

EXAMPLE 168 
15 3-r4-f3.5.Dlchloropvrid-4-vlcarboxamido)phenvn.243. 
chlorophenvlaminotpropanoic acid 
3-Chloroaniline gave the lilIg.£0DDiE2Und (1 mg) 
HPLC-MS Retention 2.70 min; MH* 464. 

20 The following assays can be used to demonstrate the potency and 
selectivity of the compounds according to the invention. In each of these 
assays an IC50 value was determined for each test compound and 
represents the concentration of compound necessary to achieve 60% 
inhibition of cell adhesion where 100% = adhesion assessed in the 

25 absence of the test compound and 0% = absorbance in wells that did not 
receive cells. 

a46i Intearln-dependent Jurkat cell adh esion to VCAM-ia 

^ 96 well NUNC plates were coated with F(ab)2 fragment goat anti-human 
30 IgG Fcy-specific antibody [Jackson Immune Research 1 09-006-098: 1 00 n I 
at 2 ng/ml in 0.1M NaHCOa, pH 8.4], overnight at 4°. The plates were 
washed (3x) in phosphate-buffered saline (PBS) and then blocked for 1h in 
PBS/1% BSA at room temperature on a rocking platform. After washing 
(3x in PBS) 9 ng/ml of purified 2d VCAM-lg diluted in PBS/1% BSA was 
35 added and the plates left for 60 minutes at room temperature on a rocking 
platform. The plates were washed (3x in PBS) and the assay then 
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performed at 37° for 30 min in a total volume of 200 |j,l containing 2.5 x 10^ 
Jurkat cells in the presence or absence of titrated test compounds. 

Each plate was washed (2x) with medium and the adherent cells were 
5 fixed with 1 0O^il methanol for 1 0 minutes followed by another wash. 1 00|il 
0.25% Rose Bengal (Sigma R4507) in PBS was added for 5 minutes at 
room temperature and the plates washed (3x) in PBS. ^00\l\ 50% (v/v) 
ethanol in PBS was added and the plates left for 60min after which the 
absorbance (570nm) was measured. 

10 

a^Rl Intearin-dependent JY cell adhes ion to MAdCAM-lo 

This assay was performed in the same manner as the a4Pi assay except 
that MAdCAM-lg (150ng/ml) was used in place of 2d VCAM-lg and a sub- 
line of the p-lympho blastoid cell-line JY was used in place of Jurkat cells. 
15 The IC50 value for each test compound was determined as described in 
the a4Pi integrin assay. 

agB | Intearin-dependent K562 cell adhesion to fibronectin 

96 well tissue culture plates were coated with human plasma fibronectin 
20 (Sigma F0895) at 5ng/ml in phosphate-buffered saline (PBS) for 2 hr at 
370c. The plates were washed (3x in PBS) and then blocked for 1h in 
100nl PBS/1% BSA at room! temperature on a rocking platform. The 
blocked plates were washed (3x in PBS) and the assay then performed at 
370c in a total volume of 200^1 containing 2.5x 10^ K562 cells, phorbol-12- 
25 myristate-1 3-acetate at 1 0ng/ml, and in the presence or absence of titrated 
test compounds. Incubation time was 30 minutes. Each plate was fixed 
and stained as described In the a4Pi assay above. 

g jTiB? -dependent human polymorphonuclear neutrophils adhesion to 
30 Plastic 

96 well tissue culture plates were coated with RPM1 1640/10% PCS for 2h 
at 370c. 2 X 105 freshly isolated human venous polymorphonuclear 
neutrophils (PMN) were added to the wells in a total volume of 200^il in the 
presence of lOng/ml phorbol-12-myristate-1 3-acetate, and in the presence 
35 or absence of test compounds, and incubated for 20min at 37°C followed 
by 30min at room temperature. The plates were washed in medium and 
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100^l 0.1% (w/v) HMB (hiBxadecyl trimethyl ammonium bromide, Sigma 
H5882) in COSM potassium phosphate buffer, pH 6.0 added to each well. 
The plates were then left on a rocker at room temperature for 60 min. 
Endogenous peroxidase activity was then assessed using tetramethyl 
5 benzidine (TMB) as follows: PMN lysate samples mixed with 0.22% H2O2 
(Sigma) and 50^g/ml TMB (Boehringer Mannheim) in 0.1M sodium 
acetate/citrate buffer, pH 6.0 and absorbance measured at 630nm. 

allb/6j -dependent human platelet aaoreaation 

10 Human platelet aggregation was assessed using impedance aggregation 
on the Chronolog Whole Blood Lumiaggregometer. Human platelet-rich 
plasma (PRP) was obtained by spinning fresh human venous blood 
anticoagulated with 0.38% (v/v) tri-sodium citrate at 220xg for 1 0 min and 
diluted to a cell density of 6 x 10^ /ml in autologous plasma. Cuvettes 

15 contained equal volumes of PRP and filtered Tyrode's buffer (g/liter: NaCI 
8.0; MgCl2.H20 0.427; CaCl2 0.2; KCI 0.2; D-glucose 1.0; NaHCOs 1.0; 
NaHP04.2H20 0.065). Aggregation was monitored following addition of 
2.5nM ADP (Sigma) in the presence or absence of inhibrtors. 

20 In the above assays the preferred compounds of the invention generally 
have IC50 values in the 0431 and a^Pi assays of 1 |iM and below. In the 
other assays featuring a integrins of other subgroups the same 
compounds had IC50 values of 50nM and above thus demonstrating the 
potency and selectivity of their action against a4 integrins. 

25 
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1 . A compound of formula (1 ) 



R 
R 
R 



^ In 



(AIk2)^C(R^)(CH2)gN(R^)Ar2 



I 

(1) 



wherein 

At'' is an aromatic or heteroaromatic group; 

rI , r2, r3, r4 and r5 which may be the same or different is each 

10 an atom or group -L2(Alk3)tL3(R7)L, in which and which may 

be the same or different is each a covalent bond or a linker atom or 
group, t is zero or the integer 1, u is an integer 1, 2 or 3, Alk^ Is an 
aliphatic or heteroaliphatic chain and R^ is a hydrogen or halogen 
atom or a group selected from alkyi, -OR^ [where R^ is a hydrogen ; 

15 atom or an optionally substituted alkyI group], -SR^, -NR8r9 [where ^ 

r9 is as just defined for r8 and may be the same or different], 
-N02, -CN. -CO2R8 -SO3H, "SO2R8 -OCO2R8 -CONR8r9 
"OCONR8r9 -CSNR8r9, -CORS, -OCORS. -N(R8)C0R9. 
-N(R8)CSR9, - S 02N(R8)(r9) , . N { r8)S02R9, 

20 -N(R8)CON(R9)(r10), [where r10 is a hydrogen atom or an 

optionally substituted alkyI group] -N(R8)CSN(R9)(r1 0) or 
-N(R8)S02N(R9)(R10); 

Alk^l is an optionally substituted aliphatic or heteroaliphatic chain; 
l1 is a covalent bond or a linker atom or group; 
25 Alk2 is a straight or branched alkylene chain; 

m is zero or an integer 1; 
r8 is a hydrogen atom or a methyl group; 
r is zero or the integer 1 ; 

R is a carboxylic acid ("CO2H) or a derivative thereof; 
30 R3 is a hydrogen atom or a methyl group; 

g is zero or the integer 1 ; 

is an optionally substituted aromatic or heteroaromatic group; 
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and the salts, solvates, hydrates and N-oxides thereof. 

A compound according to Claim 1 in which R is a "CO2H group. 

A compound according to Claims 1 or 2 in which Alk2 is a -CH2- 
chain and m is the integer 1. 

A compound according to any one of Claims 1 to 3 in which and 
R3 is each a hydrogen atom. 

A compound according to any one of Claims 1 to 4 in which Ar^ is a 
phenyl, pyridyl or pyrimidyl group, wherein R^ and r2 Is each a 
halogen atom, alkyi or haloalkyi group or alkoxy or haloalkoxy 
group and r3 is hydrogen. 

A compound according to any one of Claims 1 to 5 in which 
(Alk1)rLl isa-CONH-group. 

A compound according to any one of Claims 1 to 6 in which Ar2 is 
an optionally substituted phenyl, pyridyl, pyrimidyl, pyridazinyl or 
1,3,5-tria2inyl group. 

A compound which is: 

S-3-[4-(3,5-Dichloropyrid-4"ylcarboxamido)phenyl]-2-(4,6- 
dimethoxy-1,3,5-triazin-2-ylamino)propanoic acid; 

S-3-[4"(3,5-Dichloropyrid-4-ylcarboxamido)phenyl]-2-(6- 
propylsulphonylpyrimidin-4-ylamino)propanoic acid; 

S-3-[4-(3,5-Pichloropyrid-4-ylcarboxamido)phenyl]-2-(6- 
propylsulphinylpyrimidin-4-ylamino)prdpanoic acid; 

S-3-[3-Chloro-4-(3,5-dichloropyrid-4-y!carboxamido)phenyl]-2-(6- 
diethylaminosulphonylpyrimidin-4-ylamino)propanoic acid; 

S-3-[3,5-dichloro-4-(3,5-dichloropyrid-4-ylcarboxamido)phenyl]-2-(6- 
diethylaminosulphonylpyrimidin-4-ylamino)propanoic acid; 
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S*3-[3-Chloro-4-(3,5-dichloropyrid-4-ylcarboxamido)phenyl]-2-(6- 
propylaminosulphonylpyrimidin-4-ylamino)propanoic acid; 

S"3-[4-(3,5-Dichloropyrid-4-ylcait)Oxamido)phenyl]-2-(6-methoxy-2- 
methylsulphonylpyrimidin-4-ylamino)propanoicacid; 

S-3-I4-(3,5-Dichloropyrid-4-ylcaitoxamido)phenyl]-2-(6"methoxy-2- 
prppylsulphonylpyrimidin-4-ylamino)propanoic acid; 

S-3-[4-(3,5-Dichloropyrid-4-ylcarboxamido)phenyl]-2-(6- 
methylsulphonylpyrimidin-4-ylamino)propanoic acid; 

S-3-[4-(3,5-Dichloropyrid-4-ylcarboxamido)phenyl]-2-(4-methoxy-6- 
{2-hydroxyethylamino)-1 ,3,5-triazin-2-ylaminG)propanoic acid; 

S-3-[4-(3,5-Dichloropyrid-4-ylcarboxamido)phenyl]-2"(4-methoxy-6- 
(4-carboxypiperidinyl)-1 ,3,5-triazin-2-ylamino)propanoic acid; 

S-3-[4-(3,5-Dichloropyrid-4-ylcarboxamido)phenyl]"2-(4-methoxy^^ 
piperazinyM ,3,5-tria2in-2-ylamino)propanoic acid; 

S-3-[4-(3,5-Dichloropyrid-4-ylcarboxamido)phenyl]-2-{6-methyl-2- 
propylsulphonylpyrimidin-4-ylannino)propanoicacid; 

S-3-[4-(3,5-Dichloropyrid-4"ylcarboxamidc)phenyl]-2-{6- 

benzylsulphonylpyrimidin-4-ylamino)propanoicacid; 

I 

S-3-[4-(3,5-Dichloropyrid-4-ylcarboxamido)phenyl]-2-(6-carboxy-2- 
propylsulphonylpyrimidin-4-ylamino)propanoic acid; 

S-3-[4-(3,5-Dichloropyrid-4-ylcarboxamido)phenyl]-2-(6- 
chloropyridazjn-3-yl- amino)propanoic acid; 

S-3"[4-(3,5-Dichloropyrid-4-ylcarboxamido)phenyi]-2-(3- 
propylsulphonylpyrazin-2-ylamlno)propanoic acid; 

3-[4-(3,5-Dichloropyrid-4-ylcarboxamido)phenyl]-2-(3- 
propylsulphonylbenzeneamino)propanoic acid; 

3-[4-(3,5-Dichloropyrid-4-ylcarboxamido)phenyl]-2-(5-chloro-4- 
propylsulphonylpyridin-2-ylamino)propanoicacid; 

3-[4-(3,5-Dichloropyrid-4-ylcarboxamido)phenyl]-2-(5-carboxy-4- 
propylsulphonylpyridin"2-ylamino)propanoicacid; 
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S-3-[4-(3,5-Dichloropyrid-4-ylcarboxannido)phenyl]-2-(5-carboxy-4- 
trifluoromethylpyrimidin-2-ylamino)propanoicacid; 

S-3-[4-(3,5-Dichloro-1-oxidopyridino-4-ylcarboxamido)phenyl]-2-(6- 
propylsulphonylpyrimidin-4-ylaminoamino)propanoic acid; 

5 S-3-[4-(3,5-Dichloropyrid-4-ylcarboxamido)phenyl]-2-[4-methoxy-6- 
(3-hydroxypropylamino)1 ,3,5-triazin-2-ylamino]propanoic acid; 

and the salts, solvates, hydrates and N-oxides thereof. 



9. A pharmaceutical composition comprising a compound according to 
10 Claim 1 together with one or more pharmaceutically acceptable 

carriers, excipients or diluents. 
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